® 



Eur paisches Pat ntamt 

® 0))) Eur pean Pat nt Office ® Publication number: 0180 377 

Office europeen des br vets ^ ^ 



EUROPEAN PATENT SPECIFICATION 



® Dateof publicationof patent specification: 09.0151 ® Int Cl. s : A 61 M 37/00, A 61 L 15/44 

(§) Application number: 85307453.2 
(§) Date of filing: 16.10.85 



<g) Transdermal drug delivery device with amine-resistant silicone adhesive and method for making such 
a device 



CO 



(8) Priority: 29.10.84 US 665803 
26.09.85 US 780505 



(§) Dateof publicationof application: 
07.05.86 Bulletin 86/19 



<§) Publication of the grant of the patent: 
09.01.91 Bulletin 91/02 



(R) Designated Contracting States: 
BE CH DE FR GB IT LI NL SE 



References cited: 
US-A-4460 371 

CHEMICAL ABSTRACTS, vol. 88, no 18, 1st May 
1978, page 55, abstract no. 122452m, Columbus, 
Ohio, US; 8t SU-A-413 836 (A.V. KARUN et al.) 
30-01-1978 



(§) Proprietor: DOW CORNING CORPORATION 
3901 S. Saginaw Road 
Midland Michigan 48640 (US) 

(g) Inventor: Metevia, Virgil Leroy 
5050 Summit 

Saginaw Michigan 48603 (US) 
Inventor: Woodard, John Thomas 
3409 Lancaster 
Midland Michigan 48640 (US) 

(% Representative: Laredo, Jack Joseph et al 

Elkington and Fife Beacon House 1 13 Kingsway 
London, WC2B6PP (GB) 



Q. 
Ul 



Note: Within nine months from the publication of the mention of the grant f the European patent any pars n may 
give notice to the Eur pean Patent Office of opposition to the European patent granted. Notice ^ opposition shaM 
be filed in a written r asoned statement. It shall not be deemed to have b en filed until the oppos.t.on fee has b en 

paid. {Art. 99(1 ) European patent conventi on). - - 

Courier Press. Leamington Spa, England. 



EP 0 180 377 B1 

D scription 

This invention relates to a transdermal drug delivery device for the controlled release of an amino- 
functional drug which contains a silicone skin contact pressure-s nsitive adhesive layer made from an 
5 adhesive composition which has been chemically treated to render the adhesive more resistant to the loss 
of tack and thus the ability to instantly adhere to the skin caused by aminofunctional drugs such as 
propranolol. 

Transdermal drug delivery devices for the continuous controlled transdermal administration of a drug 
are an attractive and convenient alternative to other means of drug delivery such as by ingesting 

10 medication at fixed time intervals orally or by way of a subcutaneous injection. Examples of such devices 
can be found in U.S. Patent Nos. 3,731,683 (Zaffaroni); 3,797,494 (Zaffaroni); 4,031,894 (Uhrquhart, et ai.) 
and 4336,243 (Sanvordeker, et al.). Such devices are held in contact with the skin by means of a pressure- 
sensitive adhesive layer and the devices are typically intended to be left in contact with the skin for a period 
of 24 hours or more. In view of the extended period of contact with the skin, the adhesive layer should be 

is capable of adhering to the skin for at least that length of time and should also be reasonably non-irritating 
and non-sensitizing to the skin. 

Silicone pressure-sensitive adhesives are known to be non-irritating and non-sensitizing to the skin 
and have been used as adhesive layers for certain such devices such as those for the controlled release of 
nitroglycerine (cf. US — A— 4,460,371 ). A further example of a medical grade of silicone pressure-sensitive is 

20 DOW CORNING® 355 Medical Grade Adhesive which is commercially available from Dow Corning 
Corporation, Midland, Michigan 48640. 

The known advantages of continuous transdermal drug delivery devices have prompted efforts to 
develop transdermal drug delivery systems for delivery of other drugs. One such system which has been 
developed is one for the delivery of scopolamine which uses a polyisobutylene pressure-sensitive adhesive 

25 layer. Organic polymer-based adhesives such as acrylic adhesives are known to cause skin sensitization in 
some individuals and manufacturers of devices having organic pressure-sensitive adhesives commonly 
recommend that such devices be applied to different places on the skin when such devices are to be worn 
for extended periods of time to avoid skin sensitization. Some persons may require use of such devices for 
long periods of time. 

30 In seeking to develop transdermal drug delivery systems for various types of drugs which employ a 
silicone pressure-sensitive layer, we became aware of the fact that certain drugs tend to cause the adhesive 
layer to lose its tack and thereby lose its ability to adhere to the skin. A releasable backing layer is typically 
placed over the pressure-sensitive adhesive layer to protect the adhesive layer from loss of tack due to dirt 
and other contaminants during storage and handling prior to application. Since the silicone pressure- 

35 sensitive adhesive layer is permeable to drugs, the drug permeates through the adhesive layer to the 
backing and is therefore in contact with the adhesive layer during storage. 

We have observed that exposure to amines and amino-functional drugs tends to cause certain silicone 
pressure-sensitive adhesives to lose tack and thus lose their ability to instantly adhere to the skin. Once tack 
is lost, a considerable amount of pressure is needed to obtain adherence to the skin and this is undesirable 

40 from the standpoint of the wearer. This change was further evidenced by the observation that addition of 
an amine to a silicone pressure-sensitive adhesive composition having a low tack value and a relatively 
high level of the hereinafter described silicone copolymer resin often caused the viscosity of the 
composition to increase with time and even to gel. 

It is the object of this invention to provide an improved transdermal drug delivery device for the 

45 controlled transdermal drug delivery of an amino-functional drug which is held to the skin of a wearer by 
means of a biocompatible silicone pressure-sensitive adhesive layer whose tack and instant adhesion 
properties are relatively unaffected by contact with the amino-functional drug. 

This and other objects are provided by a method of making such a device by placing a biocompatible 
silicone pressure-sensitive adhesive layer on the skin contact portions of the device wherein the silicone 

so pressure-sensitive adhesive composition employed is one which comprises a combination of a resinous 
copolymer consisting essentially of triorganosiloxy units and tetrafunctional siloxy units in a ratio of about 
0.6 to 0.9 triorganosiloxy units for each tetrafunctional siloxy unit present in the copolymer and a 
polydiorganosiloxane. The improvement resides in the use of such a silicone pressure-sensitive adhesive 
composition which has been chemically treated to reduce the silicon-bonded hydroxyl content of the 

s5 adhesive composition from what it would have been without such treatment to a sufficient extent that the 
adhesive is rendered more resistant to loss of tack caused by exposure to the amino-functional drug, 
particularly a drug having a pKa of greater than about 8.5, than an untreated composition. In a pref rr d 
embodiment, the adhesive layer is obtained from a silicon pressure-sensitive composition which is 
chemically treated by reacting the silicon-bonded hydroxyl radicals with from 0.8 to 3 moles of triorgano- 

60 siloxy units per mole of siloxy-bonded hydr xyl radicals where th triorganosiloxy units are derived from 
an organosilazane such as h xamethyldisilazane. 

The above and other objects, features and advantages of the present invention will become apparent 
to those skilled in the art upon an examination of the following description and drawing which are merely 
illustrative of the present invention. In the drawings: 

65 Fig. 1 is a perspective view of one embodiment of a transdermal drug delivery device 10. 
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Fig. 2 is a cross-s ction of Fig. 1 tak n along section lin 2 — 2. 

Referring to the drawings, Fig. 1 shows one embodiment of a transdermal drug delivery d vice 10 
useful in the present invention shown as raised portion 11 surrounded by and integral with rim 12 and 
contains a backing material 14 on the side of device 10 which is intended to be : positioned against the 
s wearer's skin. Raised portion 11 and rim 12 can be made of any suitable material which is preferably not 
permeable to the drug being delivered such as aluminum foil and impermeable organic polymers. 

Referring to Fig. 2, raised portion 11 forms a cavity in which a means for holding and controllably 
releasing the drug to be delivered is placed. Fig. 2 shows one example of such a means as an elastomeric 
body 20 impregnated with a drug such as scopolamine. When backing material 14 which is a conventional 
w drug impermeable film coated with a conventional release coating for silicone pressure-sensitive 
adhesives is removed, device 10 is adhered to the wearer's skin by pressing the device against the skin to 
permit it to contact silicone pressure-sensitive adhesive layer 22. 

Once in contact with the skin the drug permeates from elastomeric body 20 (which can be a silicone 
elastomer which is permeable to the amino-functional drug to be delivered) in a controlled manner into 
75 space 24 and thereby comes in contact with the wearer's skin and transdermally enters the body. Space 24 
can be a continuation of adhesive layer 22 such that the entire skin contact surface of device 10 is coated 
with adhesive to improve contact with the skin and the drug is allowed to permeate through the adhesive 
layer before reaching the skin. It is, therefore, apparent that the amino-functional drug can intimately 
contact the silicone-pressure sensitive adhesive. 
20 As is well known to those skilled in the art, other types of drug reservoirs can be used to manufacture 
transdermal drug delivery devices and with the exception of the use of an amino-functional drug in 
combination with silicone pressure-sensitive adhesive layers as will be described in more detail, infra, the 
form and means by which such drugs are delivered form no part of the present invention. For example, 
elastomeric body 20 could be replaced by a solution of the amino-functional drug to be delivered and space 
25 24 could comprise a semipermeable membrane which controls the release rate of the drug to the skin. The 
aforementioned patents to Zaffaroni, Uhrquhart et al. and Sandvordeker et al. describe other types of 
transdermal drug delivery device employing pressure-sensitive adhesive layers and teach other examples 
of transdermal drug delivery devices which may find use in the present invention. 

More specifically, this invention relates to an improved transdermal drug delivery device for the 
30 controlled transdermal delivery of a drug comprising a container having a controlled drug delivery means 
associated therewith, said container being adapted to hold said drug delivery means in close proximity to 
the skin of a wearer, said device having a biocompatible silicone pressure-sensitive adhesive layer thereon 
for maintaining contact between said container and the skin of a wearer, said layer being deposited from a 
silicone pressure-sensitive adhesive composition containing silicon-bonded hydroxyl radicals which 
35 comprise a combination of (A) a resinous copolymer consisting essentially of triorganosiloxy units and 
tetrafunctional siloxy units in a ratio of about 0.6 to 0.9 triorganosiloxy units for each tetrafunctional unit 
present in the copolymer and (B) a polydiorganosiloxane, wherein the improvement comprises the 
combination of an amino-functional drug to be delivered from said drug delivery means and a 
biocompatible silicone pressure-sensitive adhesive composition which has been chemically treated to 
reduce the silicon-bonded hydroxy* content of the composition to a sufficient degree to thereby render said 
adhesive more resistant to the loss of tack and ability to instantly adhere to the skin caused by contact with 
said amino-functional drug. 

This invention also relates to a method of maintaining the instant adherence to the skin of a wearer ot a 
transdermal drug delivery device for the controlled transdermal delivery of an amino-functional drug 
wherein said device is maintained in contact with the skin by a skin-contacting silicone pressure-sensitive 
adhesive layer wherein the method comprises providing said device with a silicone pressure-sensitive 
adhesive layer formed of a silicone pressure-sensitive adhesive composition of the type described above 
and further detailed, infra. "Instant adherence" is intended to mean that the device is sufficiently tacky to 
the touch to be able to adhere instantly to the skin after application to the skin without an undue amount of 
so pressure being exerted against the device to get it to adhere to the skin. 

The "amino-functional" drugs to be delivered for therapeutic purposes can be those which are 
amenable to being delivered transdermally and can contain one or more primary amine radicals such as 
phenylpropanolamine, secondary amine radicals such as propranolol, tertiary amine radicals such as 
theophylline and chlorpheniramine. The term "amino-functional" also includes heterocyclic amine radicals 
such as those found in theophylline and diethylcarbomazine and salts of amino-functional drugs such as 
scopolamine hydrobromide provided that they can be delivered transdermally, but does not include 
oxidized nitrogen radicals such as nitro radicals. Other examples of amino-functional drugs for transdermal 
drug delivery are ephedrin , fentanyl and atropine. Other examples of amino-functional drugs for use in 
transdermal drug delivery systems will be apparent to those skilled in the art See, for example, the 
Zaffaroni pat nts cited above and pages 149-217 Yie Chien's treatise entitled "Novel Drug Delivery 
Systems" which is Volume 14 of Drugs and the Pharmaceutical Sciences, Marcel D kker. Inc., New York, 
NY 10016 (1982) f r further inf rmation on amino-functional drugs and drugs suitable for transdermal 

es the condensation of silicon-bonded hydroxy! groups m smuu P 
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Canadian Patent No. 575,654 to Bartell (issued May 12, 1959) and British Patent No. 859 f 511 to Lamason 
(published January 25, 1961) for the use of amines as a curing catalyst for silicone pressure-sensitive 
adhesives. Thus, ammo-functions! drugs which contain radicals capable of catalyzing that condensation 
are also capable f causing silicone pr ssure-sensitive adhesives c ntaining a sufficient lev I of silicon- 

5 bonded hydroxy! radicals to condense and thereby lose their tack and ability to instantly adhere to the skin 
upon aging. Loss of tack is particularly noticeable when the tack value of the adhesive is desired to be 
relatively low (<100 g/cm 2 ) to avoid damage to the skin. Such low tack adhesive compositions generally 
contain about 60 to 70 parts by weight of resinous copolymer and 30 to 40 parts by weight of polydiorgano- 
siloxane based on a total of 100 parts by weight of both ingredients. Generally, one observes greater 

10 detrimental effects on tack and other physical properties of the pressure-sensitive adhesive compositions 
with adhesives having lower tack values ("drier adhesives" where the term "dry" means no tack to a light 
touch) and higher resin copolymer contents. It was found that more strongly basic amino-functional drugs 
wherein the most basic aminofunctional radical had a basic pKa of about 8.5 or more (pKa is the negative 
logarithm of the dissociation constant of the amino-functional radical in aqueous solution) were found to 

15 have a greater effect on tack than those having a pKa of less than about 8.5, particularly with lower tack 
adhesives. 

The manner in which preferred silicone pressure-sensitive compositions may be prepared will now be 
described. 

One type of silicone pressure-sensitive adhesive composition employs a composition made by 

20 

I) mixing 

(A) from 40 to 70 inclusive parts by weight of at least one benzene soluble resin copolymer containing 
silicon-bonded hydroxyl radicals and consisting essentially of R 3 Si0 1/2 units and Si0 4/2 units in a mole ratio 
of 0.6 to 0.9 R 3 Si0 1/2 units for each Si0 4/2 unit present, 
25 (B) from 30 to 60 parts by weight of at least one polydiorganosiloxane consisting essentially of ARSiO 
units terminated with endblocking TRASiO n/2 units, each said polydiorganosiloxane having a viscosity of 
from 100 centipoise to 30,000,000 centipoise at 25°C where each T is R — or X—, 

(C) a sufficient amount of at least one organosilicon endblocking agent capable of generating an 
endblocking triorganosilyl unit selected from the group consisting of ZR 2 Si — units, CH 3 Z'— units and 

30 RZ"— units and Z"'R 2 Si— units provide a 1:0.8 to 1 :3 mole ratio of total silicon-bonded hydroxyl and X 
radicals present in said (A) and (B) to total endblocking triorganosilyl units provided by all endblocking 
agent present, said agent being selected from the group consisting of ZR 2 SiY f (ZR 2 Si) q D, CH 3 Z'Y, (CH 3 Z') 2 0, 
RZ"Y', (RZ") 2 0 and Z"'R 2 SiY', 

(D) when desirable, an additional catalytic amount of a mild silanol condensation catalyst in the event 
35 that none is provided by said (C), and 

(E) when necessary, an effective amount of an organic solvent which is inert with respect to (A), (B), (C) 
and (D) to reduce the viscosity of a mixture of (A), (B), (C), and (D), and 

II) condensing the mixture of (A), (B), (C) and (D) at least until a substantial amount of the endblocking 
40 triorganosilyl units have reacted with the silicon-bonded hydroxyl radicals and X radicals of said (A) and 

(B) 

wherein each R is a monovalent organic radical selected from the group consisting of hydrocarbon radicals 
of from 1 to 6 inclusive carbon atoms, each X radical is selected from the group consisting of HO—, H — and 
R'O — radicals, each R' is an alkyi radical of from 1 to 4 inclusive carbon atoms, each Y radical is a 

45 monovalent hydrolyzable organic radical or HO—, each Y' is HO — or a monovalent hydrolyzable organic 
radical free of nitrogen, each A radical is selected from the group consisting of R — and halohydrocarbon 
radicals of from 1 to 6 inclusive carbon atoms, each Z radical is A— or QR"— , each R" is a divalent alkylene 
radical of from 1 to 6 inclusive carbon atoms, each Q is an organofunctional monovalent radical selected 
from the group consisting of RCOE'— , RE'OC— , NC— , R'E' — , HO—, G 2 N— , HO(R"0) n — , and 

50 G 2 NCH 2 CH 2 NG — where E' is —O—, — NG— or — S— , n has a value of from 1 to 6, 



55 
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Z'" is selected from the group consisting f HSR"—, HSCH 2 CH 2 NGR" — and HOCH 2 CH 2 SR"— radicals, 
each G is R' — or H— , D is a divalent or trivalent organic radical capable of being hydrolyzed to release said 
ndblocking silyl units and q has a value of 2 when D is a divalent radical and q has a value f 3 wh n D is a 



60 trivalent radical. 



mvaieni raatcai. 

The pressure-sensitive adhesive compositions are made in acc rdance with the present invention 
using from 40 to 70 inclusive parts by weight of silicone copolymer resins (A) and from 30 to 60 parts by 
weight f polydiorganosiloxanes (B) of the type which have been used in the past to make such 
compositions. More preferr d are compositions employing from 50 to 65 parts by weight of resin 
65 copolymer (A) and from 35 to 50 parts by w ight of polydiorganosiloxane (B). For low tack adhesives. 
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compositions having 58 to 65 parts by weight of resin cop lymer (A) and from 35 to 42 parts by weight of 

polydiorganosiloxanes (B) are preferred. w nowim materials They contain silicon- 

The benzene-soluble silicone resin copolymers (A) are well-known materials, m ney w 
bonded hiro^ radicals in amounts which typically range from about 1 1 to 4 weight percent of s.l con 
bonded hydroxy, radicalsand consist essentia.ly of ^T^t^lVo S^^Jffto?^Sf SSL 

spirits and mixtures of these. f s 0 in tne 

Resin copolymer (A consists essentia lly of rom 0.6 to 0.9 * 3 S£„ ^unrts ^for ^^ vided tnat 

unite present ir , resm copolymer (A) are Me 8 R"»SI0 units and the rema.mng unrts are MesS.O,,, units 

whe £rmo,e^ 

essentially of ARSiO units terminated with endblocking TRAS.Oi„ umte each of which P^JJ^S, 
siloxanes has a viscosity of from 100 centlpolse to 30,000,00) centipoise at 2JC. (100^ m ™J™^E 
to 30,000 pascal seconds (Pa-s) whee 1 centipoise equals 1 mill.pescal second). As .s well 

as rjrr^^^^ 

and »e like. Inferably, the ARSiO unto »e .riecnd fr»T «™ZZ££>j£ S P™=™ 

ARSiO units present in each polydiorganos.loxane of j^,™J2£5«^ (B? are Melv'»S O unite where 
R ^=^e^^ "~» 
""^ach polydiorganosiloxane (B) is terminated with 

where R and A are as defined above and each T ^^^^^J^£^^^^ inclusive 
group consisting of HO-, H — and R'O- radicals where each R is an ' » « ™ provide a she for 

carbon atoms such as methyl, ethyl. ^^""^S 

reaction with the endblocking triorganosilyl un * * '"O?*^ S bonded hvdroxyl groups present in 
with other X radicals on polydiorganosiloxan s (B) °^*y^ts most pSerred becJse the poly- 
resin copolymer (A). Use of polydiorganosi oxan s wh re T .s l ^ p jS tt ^J l en an appropriate 
diorganosiloxane (B) can then readily cop lyme nze w.th the r mr V ^^^^h^rsgen rated when 
catalyst such as HO which is generated when ehlorosilanes are used ° r ammo ™ a wh '=J a S 9 f CHa ) s Si0 1/2 or 
SgaLsilazanes are used as endblocking agents, tr, .f^^ < g- - Jg^^i ,, ^S''th8 
CH 2 =CH(CH 3 ) 2 Si0 1/2 ) unit terminated polydiorganosiloxanes can be employee Decause s 
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triorgan siloxy units can be cleaved when the condensation reaction is conducted with heating. The 
cleavage exposes a silicon-bond d hydroxyl radical which can then condense with silicon-bonded hydroxyl 
radicals in the copolymer resin, with ndblocking triorganosilyl units or with other polydiorganosiloxanes 
containing X radicals or silicon-bonded hydroxyl radicals exposed by cleavage reactions. Mixtures of poly- 

5 diorganosiloxanes containing different substituent radicals may also be used. 

To obtain pressure-sensitive adhesives which are to be cured by peroxide or through aliphatically 
unsaturated radicals present in resin copolymer (A) or polydiorganosiloxane (B), if resin copolymer (A) 
contains aliphatically unsaturated radicals, then polydiorganosiloxane (B) should be free of such radicals 
and vice-versa. If both components contain aliphatically unsaturated radicals, curing through such radicals 

10 can result in products which do not act as pressure-sensitive adhesives. 

The distinguishing feature of the present invention is the use of a silicone pressure-sensitive adhesive 
composition which has been chemically treated to reduce its silicon-bonded hydroxyl content to render it 
more suitable for use with amino-functional transdermal drug delivery devices. The chemical treatment is 
preferably accomplished by conducting the condensation of resin copolymer (A) and polydiorganosiloxane 

75 (B) in the presence of at least one organosilicon endblocking agent (C) capable of generating endblocking 
triorganosilyl units of the formula ZR 2 Si — , CH 3 Z' — units where 



25 and Z"'R 2 Si— units where Z'" is HSR" — such as HSCH 2 CH 2 CH2— , HSCH 2 CH 2 NGR"— such as 
HSCH 2 CH 2 NH(CH 2 )3— or HOCH 2 CH 2 SR"— such as HOCH 2 CH 2 SCH 2 CH 2 CH2— . The Z' radicals are silacyclo- 
pentenyl radicals and are described in Atwell U.S. Patent No. 3,509,191 (issued 4/28/70) and the Z" radicals 
are described in U.S. Pat. No. 3,655,713. The endblocking agent capable of providing such triorganosilyl 
units is selected from the group consisting of ZR 2 SiY, (ZR 2 Si) q D, CH 3 Z'Y, (CH 3 Z') 2 0, RZ"Y', (RZ") 2 0 and 

30 Z"'R 2 SiY' where R is as previously defined and each G is R' — or H — . Preferably, the endblocking agent is 
selected from the group consisting of AR 2 SfY, (AR 2 Si) 2 D and mixtures thereof and each R present in the 
endblocking agent is a methyl or a phenyl radical, it is preferred to use endblocking agents having the same 
Y or D radicals if mixtures are to be used. 

Each Y radical is HO — or a monovalent hydrolyzable organic radical such as R'O — , halogen such as 

35 CI — or Br—, amino such as G 2 N — such as — NR"" 2 , carboxyl such as GCH 2 CO0 — such as acetoxy, 
GCH 2 CONH— such as CH 3 CONH— , urea derivative such as (C^H 5 ) 2 NCO(C 4 H 9 >— and the like or H— where R' 
is as previously defined. Preferably, each Y is R'O—, CI — , HO—, or G 2 N— and more preferably, Y is R'O — 
or CI — . Y' is HO — or a monovalent hydrolyzable organic radical free of nitrogen such as R'O—. 

D is selected from the group consisting of divalent and trivalent hydrolyzable radicals such as — 0 — , 

40 — NG — , — NHCONH — , and =N — and q has a value of 2 when D is a divalent radical and q has a value of 3 
when D is a trivalent radical. Preferably, q is 2 and D is — NH — . 

Each Z radical is selected from radicals such as A— and OR" — radicals where A is as previously 
defined and R" is a divalent alkylene radical of from 1 to 6 inclusive carbon atoms such as ethylene, 
propylene, 2-methylpropylene and butyiene. 

45 Each Q is a monovalent organofunctional radical which is useful in altering the physical properties of 
the pressure-sensitive film. Endblocking agents containing Z'" radicals can be used similarly. Preferably, 
the Q and Z'" radicals do not condense with the silanol radicals present in the resin copolymer (A) and/or 
with the X radicals present in polydiorganosiloxane (B) during the condensation step (II) of the present 
invention. Q can be.a monovalent radical selected from the group consisting of RCOE' — where E' is — 0 — , 

so — NH — or — S— such as RCOO— such as CH 3 COO— , CH^CCHgCOO— , and CH 3 (CH 2 ) 3 COO— , RCONH — 
such as CH3CONH — , and RCOS— such as CH 3 CH 2 COS— , RE'OC— such as C2H5OOC— , 
CH 3 CH 2 CH 2 CH 2 NHOC— and CH 3 CH 2 CH 2 SOC— , cyano which is NC— , HO—, R'E'— such as CH 3 CH 2 CH 2 0— , 
and R'S— such as CHgCHaCHaS—, and G 2 N — such as H 2 N— and C^HsNH— , H0(R"0) ft — where n has a 
value of from 1 to 6 such as HOCH 2 CH 2 0— , G 2 NCHCH 2 NG — such as H 2 NCH 2 CH 2 NH — . 

65 Preferably, Z is selected from the group consisting of methyl, vinyl and 3,3,3-trifluoropropyl radicals 
and more preferably is a methyl or vinyl radical. 

Endblocking agents capable of providing end-blocking tri rganosilyl units are commonly empl y d as 
silylating agents and a wide variety of such agents are known. A single endblocking agent such as 
hexamethyldisilazane can be mployed or a mixture of such agents such as hexamethyldisiiazane and 

go sym-tetramethyldivinyldilazane can be employed to vary the physical pr perties of the pressure-sensitive 
adhesive film. For example, use of an endblocking agent containing fluorinated triorganosilyl units such as 
[(CF 3 CH 2 CHa)Me 2 Si] 2 NH in the process of the present invention could result in a silicone pressure-sensitive 
adhesive having improved resistance to hydrocarbon solvents after the film is deposited and the presence 
of the flu rinated triorganosilyl units could affect the tack and adhesion properties of the pressure-sensitive 

65 adhesive when the R radicals present in the resin copolymer (A) and the polydiorganosiloxane (B) are 
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substantially composed of methyl radicals. By employing endblocking agents containing higher carbon 
cont nt silicon-bonded organic radicals such as ethyl, propyl or hexyl radicals, the compatibility of the 
silicone pressure-sensitive adhesive with organic pressure-sensitive adhesives could be improved to allow 
blending of such adhesives to obtain improved adhesive compositions. Use of endblocking agents haying 

5 triorganosilyl units having organofunctional radicals such as amides, esters, ethers and cyano radicals 
could allow one to change the release properties of a pressure-sensitive adhesive made in accordanc with 
the present invention. Likewise, organofunctional radicals present in the pressure-sensitive adhesive 
composition can be altered such as by hydrolyzing ROOCR"— radicals to generate HOOCR"— radicals 
which are converted to MOOCR" radicals where M is a metal cation such as lithium, potassium or sodium. 
The resulting composition may then exhibit release or other properties different from a composition 
containing RCOOR" — radicals. 

Use of endblocking agents containing triorganosilyl units with unsaturated organic radicals such as 
vinyl can produce silicone pressure-sensitive adhesives which can be cross-linked through such groups. 
For example, an organosilicon cross-linking compound containing silicon-bonded hydrogen radicals can 

is be added along with a noble metal such as a platinum metal or rhodium metal catalyst to a silicone 
pressure-sensitive adhesive composition made in accordance with the present invention which contains 
PhMeViSi— and Me 3 Si— endblocking triorganosilyl units to produce a pressure-sensitive adhesive 
composition which cures via the noble metal catalyzed addition of silicon-bonded hydrogen radicals to 
silicon-bonded vinyl radicals. Use of endblocking agents containing triorganosilyl units with phenyl 

20 radicals could improve the stability of the pressure-sensitive adhesive to heat. 

Thus, the endblocking agent serves several purposes in the present invention because it removes 
silicon-bonded hydroxyl radicals which can affect the stability of the resulting pressure sensitive adhesive 
layer with respect to ami no-functional drugs, it enables one to modify the properties of the adhesive 
without making substantial changes in the resin copolymer and polydiorganosiloxanes and by selecting an 

25 appropriate level of endblocking agent, one can alter the molecular weight and thereby the properties of 
the condensation product of the resin copolymer (A) and polydiorganosiloxane (B) since the triorganosilyl 
units act as endblocking units. 

in order to achieve the above, one must add at least a sufficient amount of one or more endblocking 
agents to provide at least a 0.8:1 mole ratio of total endblocking triorganosilyl units to total silicon-bonded 

30 hydroxyl radicals present in resin copoloymer (A) and polydiorganosiloxane (B). A 1:1 ratio may not always 
be necessary since condensation between the resin copolymer (a) and polydiorganosiloxane (B) also 
effectively removes silicon-bonded hydroxyl radicals. The resin copolymer (A) will typically contain the 
majority of the silicon-bonded hydroxy! content present in the combination of resin copolymer (a) and 
polydiorganosiloxane (B). A number of methods for determining silicon-bonded hydroxyl content exist, but 

35 results with polymers of the resin copolymer (A) type tend to be variable. Therefore, it is better to include a 
sufficient excess of endblocking agent to provide at least a 10% excess (0.88:1 mole ratio of endblocking 
triorganosilyl units to the silicon-bonded hydroxyl radicals). When the purpose is only to remove a 
substantial amount of the residual silicon-bonded hydroxyl content e.g., using a heating step to effect 
condensation of resin copolymer (A) with polydiorganosiloxane (B) in addition to endblocking, the 

40 minimum plus the aforementioned excess of endblocking agent is preferred. To obtain maximum 
resistance to amino-functionai drugs, it is best to use a substantial excess of endblocking agent to silicon- 
bonded hydroxyl radical content A 2:1 mole ratio of endblocking triorganosilyl units to silicon-bonded 
hydroxyl radicals present has produced adhesives which are quite resistant to loss of tack, particularly 
when the silanol condensation catalysts described, infra, are also employed. Increasing the extent of 
45 endblocking of silicon-bonded hydroxy! radicals such as by using larger levels of endblocking agent 
appears to reduce the sensitivity of the resulting pressure-sensitive adhesive to the effect of amino- 
functional compounds. 

When one desires to alter the properties of the pressure-sensitive adhesive by including endblocking 
agents with specific radicals, it is desirable to use a resin copolymer (A) that has a higher silicon-bonded 

so hydroxyl content (e.g., 1—4 weight percent! so that more of the triorganosilyl units containing such radicals 
will be reacted into the condensation product of resin copolymer (A) and polydiorganosiloxane (B). Since a 
condensation process can also occur in the process of the present invention, inclusion of greater than the 
stoichiometric amount of endblocking triorganosilyl units relative to the silicon-bonded hydroxyl radicals 
and X radicals can affect the molecular weight of the condensation product which is the silicone pressure- 

55 sensitive adhesive. Use of more than a 1:3 mole ratio of total silicon-bonded hydroxyl radicals and X 
radicals present in resin copolymer (A) polydiorganosiloxane (B) to total endblocking triorganosilyl units 
provided by the endblocking agents added is believed to be excessive and wasteful. 



Examples of endblocking agents are (Me 3 Si) 2 NH, <ViMe 2 Si) 2 NH, (MePhViSi) 2 NH, 
(CF 3 CH 2 CH 2 M 2 Si) 2 NH, (MegSi) 2 NMe, (CICH 2 Me 2 Si) 2 NH, Me 3 SiOMe, Me 3 SiOC 2 H 5 , Ph 3 SiOC 2 H 5# 
60 (CsHs^SiOCsHs, Me 2 PhSiOC2H s , (i-CgH^SiOH, M 3 Si(OC 3 H 7 ), 
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<Me 3 Si) 2 S, (Me 3 Si) 3 N, Me 3 SiNHCONHSiMe 3 , F^CHzMezSiNMeCOCHa, (Me 3 Si)(C 4 H 9 ) NCOIM (C 2 H 5 ) 2 , 
(Me 3 Si)PhNCONHPh, MeaSiNHMe, Me^WC^, Ph 3 SiNH 2 , Me 3 SiNHOCCH 3 , Me 3 SiOOCCH 3 , 
[(CH 3 CONHCH 2 CH 2 CH 2 )Me 2 SI] 2 0, Me 3 SIO(CH 2 ) 4 OSiMe 3 , Me 3 SiNHOCCH 3 , Me 3 SiC=CH 



[HO(CH 2 ) 4 Me 2 Si] 2 0, (HOC^CHjOCHaMezSOA H 2 N(CH 2 ) 3 Me 2 SiOCH 3 , CH 3 CH(CH 2 NH 2 )CH 2 Me 2 SiOCH 3l 
CaHsNHC^CHzSJCHaJeMezSiOCsHs, HSCH 2 CH 2 NH(CH 2 ) 4 Me 2 SiOC 2 H 5f HOCH 2 CH 2 SCH 2 Me 2 SiOCH 3 . 

Preferably, the endblocking agents employed are of the type (AR 2 Si) 2 NH such as (Me 3 Si) 2 NH, AR 2 SiOR' 
or AR 2 SiCI. 

A number of the above endblocking agents generate silanol condensation catalysts such as acids such 
as hydrogen chloride and bases such as ammonia or amines when the triorganosilyl unit reacts with 
silicon-bonded hydroxy! radicals and/or X radicals present in the resin copolymer (A) and polydiorgano- 
siloxane (B). As will be further described, the condensation step (II) of the present invention is preferably 
done with heating and the presence of the catalyst causes the condensation of the resin copolymer (A) and 
polydiorganosiloxane (B) to take place at the same time that endblocking by the endblocking triorganosilyl 
units occurs. Depending on the method of manufacture employed, resin copolymer (A) and/or polydi- 
organosiloxane (B) may contain a sufficient level of residual catalyst to effect condensation and 
endblocking. Thus, if desired, an additional catalytic amount of a "mild" silanol condensation catalyst can 
be used where the term "mild" means that it causes the endblocking agent to condense with the resin 
copolymer (A) and the polydiorganosiloxane (B) while causing minimal siloxane bond rearrangement. 
Examples of "mild" catalyst are those known to be used as curing agents for pressure-sensitive adhesive 
compositions such as amines such as triethylamine and organic compounds such as tetramethylguanidine 
2-ethylcaproate, tetramethylguanidine 2-ethylhexanoate and n-hexyfarnine 2-ethylcaproate. The additional 
catalyst (D) selected should not cause an excessive amount of cleavage of siloxane bonds in the resin 
copolymer (A) and/or polydiorganosiloxane (B) during the condensation reaction thereby resulting in 
gelation of the composition or a substantial loss of adhesive properties as is known to happen with organic 
tin catalysts and storing acids. Preferably, catalyst (D) is only used when no catalyst is provided by 
endblocking agent (C). Suitable catalysts and the selection of specific catalyst and amounts thereof for 
catalyzing the reaction of particular endblocking triorganosilyl units with the silicon-bonded hydroxyl 
radicals found on the organosiloxy units present in resin copolymer (A) and polydiorganosiloxane (B) is 
known to those skilled in the art Use of a catalyst such as HCI generated by a chlorosilane endblocking 
agent is preferable when R 3 Si0 1/2 endblocking units are present in polydiorganosiloxane (B) as noted 
earlier. Silazane endblocking agents can also be used when T is R — and are prferred when T in the polydi- 
organosiloxane (B) is H. Preferably, particularly when T in the polydiorganosiloxane (B) is HO—, an 
endblocking agent of the silazane type is used such that no extra catalyst needs to be added; the ammonia 
compound generated is generally volatile and can be eliminated more readily than a nonvolatile, solid 
catalyst material. Adhesives which are very resistant to the effect of aminofunctional drugs have be n 
prepared using trrfluoroacetic acid as a catalyst along with a 2:1 molar excess of ndblocking agent to 
silicon-bonded hydroxy! content where the catalyst was add d at a level f 0.1 p rcent by w ight of catalyst 
based on the total weight of the non-volatile content of resin copolymer (A) and polydiorganosiloxane (B) 
pr sent as will be shown in the examples. 

When necessary, an effective amount of an organic solvent can be added separately to the mixture of 
resin copolym r (A) (as a solid material or in organic solv nt solution), polydi rganosiloxane (B), 
endblocking agent (C) and catalyst (D) to reduce the viscosity thereof or else can be pr sent as a result of 
the fact that (A) and/or (B) was added as a solvent solution. The organic solvent should be inert towards the 
other components f the mixture and not react with them during the condensation step. As noted earlier. 




8 



to 



IS 



20 



25 



30 



EP 0 180 377 B1 

resin copolymer (A) is often made as a solvent solution in toluene or xylene. Use of an organic solvent is 
often necessary when pblydiorganosiloxane (B) is in th form of a high y.sc sity gum which r suits ; in a 
hiqh viscosity mixture even when the mixture is heated to typical processing temperatures of 100 — i&u ju 
Use of an organic solvent which permits azeotropic removal of water is preferred. The term organic 
solvent" includes a single solvent such as benzene, toluene, xylene, trichloroethylene, perch oroethylene 
ketones, halogenated hydrocarbons such as dichlorodifiuoromethane, naphtha mineral spirits ana 
mixtures of two or more organic solvents to form a blended organic solvent Use of a ketone , such as 
methylisobutyl ketone as at least a portion of the solvent is preferred when fluonnated ^radicals are •Present 
on a major amount of the siloxane or silyl units present in polydiorganosiloxane (B) for compatibility 
reasons. Preferably, the mixture contains a hydrocarbon solvent selected from the group consisting ol 

benzene, toluene and xylene. ,. ., ario ,„» ar ~ 

In accordance with step (I) of the present invention, res.n copolymer (a), polydiorganosiloxane! B>, are 
mixed together with any organic solvent <E) that is to be added. While the condensation reaction may take 
place at room temperature if a suitably reactive silylating agent such as a silazane such ashexamet^l- 
disilazane or a suitable catalyst such as tetramethylguanidine 2-ethylhexanoate is added and, optiona ly, 
with vacuum stripping of condensation by-products, the preferred method is to ~? d "«* e '°" 
reaction with heating and more preferaly, at80-100X. Thus, the preferred method mvolyes rnixms (A), <B) 
and (E) until the mixture is unHorm followed by the addition of endblocking agent (C) and, last, any 
condensation catalyst (D) for the endblocking reaction to be added. ^ hl ^„u in „ Bnant c „rh ac a 

The condensation step (II) is begun when addition of a suitably reactive endblocking agent such as a 
silazane or a catalyst is made if the reaction is to take place at room temperature or else begins when , the 
mixture is heated from 80°C to 160'C, preferably at 80-100-C. Condensation is P r ^.^ a "™S«£ 
proceed at least until the rate of evolution of condensation by-products such as water is substantially 
constant Heating is then continued until the desired physical properties such as viscosity, i ^ck and 
adhesion values are obtained. Typically the mixture is allowed to reflux for an additional 1 to 4 hours after 
the rate of evolution of condensation by-products is substantially constant Longer condensation times 
may be needed for compositions containing organofunctional groups such as fluonnated radicals on the 
polydiorganosiloxane (B) and/or endblocking agent which are less compatible with those Present or i the 
copolymer (A). When the condensation reaction is complete, the residual endblocking agent is s lvent 
stripped away by removing excess solvent during or after the azeotropic removal of condensation by- 
products. The nonvolatile solids content of the resulting silicone pressure-sensitive adhesive composition 
can be adjusted by adding or removing solvent, the solvent present can be completely 
different organic solvent added to the silicone pressure-sensitive adhesive product the solvent can be 
removed completely if the condensation product is sufficiently low in viscosity or else the mixture can be 

recovered^and adnes j ve compositions can be used to prepare pressure-sensitive adhesive 

films for use on transdermal drug delivery devices in accordance witK well-known techniques oi "else can 
optionally, be further cured to increase the cross-link density of the adhesive film to 'mprove the Physical 
properties of the film. Uncured adhesives generally do not have cohesive strengths which, are as high ^as 
those exhibited by cured adhesives. In accordance with well-known procedures, f™*^**^^ 
of a peroxide catalyst such as benzoyl peroxide or 2,4-dichlorobenzoyl peroxide based on adhesive solids 
can Padded to the«,rnposraon and the film can be cured at .11 ^^^^^^S^S^ 
radical crosslinking methods such as electron beam or actinic radiation may be ueafu I in cur ^9 8d ^ e ^ 
films, particularly when the silicone pressure-sensitive adhesive conta.ns J o ^^^^ ( 3JSS 
such as vinyl radicals. When the resin copolymer (A) and/orthe endblocking tnorganosjlyl uni s of « of the 
silicone pressure-sensitive adhesive contain aliphaticaliy unsaturated radicals such as vinyl ^radicals, the 
adhesive can be cured at room temperature or by heating by using an S.H beanng coreactant m 
conjunction with a chloroplatinic acid catalyst in the well-known manner. «„ irnM , nrRSSUre . 

Other well-known ingredients such as fillers or pigments may be added to the silicone Pressure- 
sensSe adhesive compositions used in the present invention provided that such ma enals do not 
adversely affect the adhesive properties of the compositions and/or the biocompat^ ^of the adh s ve 
layer. It is also anticipated that cold blends of two or more silicone W"*!?^ ■f'JJE 
impositions may be made to obtain compositions having intermed.ate P»pertm • ^or exampte "p to 
about 30 weight percent of a modifier such as a silicone pressure-sensitive adhesive composition hav ng 
TWO part, of resin copolymer <A) and 10-30 parts of polydiorganosiloxane (B hj^^^f^ 
value (e g., £ 1300 g/inch) can be blended with 70-90 weight percent of a s'l«cone pressur^sensrtive 
adhesive composition of the present invention having S3 parts of resin copolymer (A)j and 47 Pfrts of 
poVydiorganosiloxane (B) to improve the adh sion value of th silicone ^ -"^^fX nSS 
composition (all parts and percentages ar by weight based on n 

that the modifier be ch mically treat d as described above. Use of modrfiers ^"^'"'"B^"^"* J^SfJJ 
silicon-bond d hydroxyl content can result in an adh sive layer which loses its Jack to an unKoapttMe 
degr e. The modifier ne d not be a pressure-s nsitive adhesive and can comprise from 1 to 100 parts by 
weight of copolymer (A) end 0 to 99 parts by weight of polydiorganosiloxane B) invention 
Havina described silicone Dr ssure-sensitive adhesive compositions useful m the present invention, 
on IS SS^mnSS instruct the improved transdermal drug delivery devices for transdermal 
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deliv ry of amino-functional drugs using such compositions so that the device can be maintained in 
contact with the skin of a wear r for a longer peri d of tim than is generally the cas for silicone pressur - 
sensitive adh siv s which wer n t chemically treated as described ab ve, particularly when amino- 
functional drugs which act as relatively strong bases (pKa £ 8.5) are used. Transdermal drug delivery 

5 devices of the present invention can also be expected to have a longer shelf life because the adhesive lay r 
does not lose as much of its tack and ability to instantly adhere to the skin upon storage as do untreated 
compositions of the same type. The same compositions which have not been chemically treated typically 
lose tack and ability to instantly adhere to the skin with time since in most devices the amino-functional 
drug begins to migrate from the controlled release means immediately upon construction of the device and 

io thereby contacts the adhesive layer. This is particularly true where the amino-functional drug is a relatively 
strong base and the silicone pressure-sensitive adhesive composition forms a relatively low tack adhesive 
contains about 58 to 65 parts by weight of resin copolymer (A) and 35 to 42 parts by weight of polydi- 
organosiloxane (B) based on a total of 100 parts by weight of (A) and (B) present in the composition. 
In the following examples, all parts and percentages are by weight unless otherwise specifed. 

15 Quantitative tack measurements reported therein are performed through use of a POLYKEN™ brand 
Probe Tack Tester (Testing Machines, Inc., Amityville, NY). Briefly summarized, tack measurements, 
expressed in units of grams/cm 2 of tack, were obtained using a probe velocity of 0.5 cm/sec, a contact 
pressure of 100 grams/cm 2 , and contact time of 0.5 seconds. Quantitative adhesion (subsequent adhesion) 
measurements reported therein were obtained through use of a one inch wide MYLAR® polyester tape 

20 which contained a 2 mil (0.051 mm) layer of adhesive (air-dried unless otherwise specified). The tape was 
adhered to a stainless steel panel with a 4 lb roller and stripped at a rate of 12 inches/minute at an angle of 
180° while attached to a tensile testing machine, with the results expressed in grams per centimeter (cm). 

The release values reported were obtained in a manner similar to that used to test adhesion by coating 
a 2 mil (0,051 mm) film of adhesive (air-dried unless otherwise specified) on a one inch wide release liner (a 

25 polyester film coated with a release coating identified as SCOTCH-PAK® 1022 Release Liner, a product of 
3M Company, St. Paul, MN). The release liner containing the adhesive layer was adhered to a MYLAR® 
polyester film using a 4 lb roller and the release liner was stripped at a rate of 40 inches/minute at an angle 
of 180° while attached to a tensile testing machine, with the results being expressed in grams per 
centimeter. An average value over the entire panel is recorded and a peak release value is also reported. 

30 The nonvolatile solids content ("N.V.C.") of a material was determined by placing 1.5 g of the material 
in an aluminum foil dish, 60 mm in diameter and 15 mm deep, and heating the sample for 1 hour at 150°C in 
an air-circulating oven. The heated sample was then cooled to room temperature and reweighed t 
determine the weight of the nonvolatile material (w). The N.V.C, in percent, is equal to 100* w/1.50. Th 
ISLV.C. of Resins A1 and A2 were determined by mixing 1.5 g of the resin with 0.75 g of a 100 centistoke 

35 viscosity trimethylsiloxy-end blocked polydimethylsiloxane fluid in a weighing dish and heating for 2 hours 
at 150°C as described above to obtain the N.V.C. 

The silicon-bonded hydroxyl content was determined using a lithium aluminum hydride di-N-butyl 
amide titration based upon the one described by Kellum et. al., Ang. Chem. 39, 1623 ff (1967), see also 
Jorden Ang. Chem. 30,297 (1964). The acid number was determined by titrating 1 .00 g of the material to a 

40 bromcresol purple endpoint using alcoholic KOH and is equal to the number of mg of KOH so used. 

The viscosity of a material was determined at 25°C with a Brookfield® Viscometer Model LVF or RVT 
using the spindle and speed reported in the examples. The following ingredients were used in the 
examples: 

Resin A-1: An xylene solution of a resinous copolymeric siioxane prepared from 45 parts of sodium 
45 silicate (41.6° Be) and 20 parts of Me^iCi according to the method of the Daudt et al. patent noted above 
containing Me 3 Si0 1/2 units and Si0 4/2 units in a ratio of approximately 0.75:1.0, and N.V.C. typically about 
69—71 % r an acid number in the range of 0.3 to 1.4, and a viscosity in the range of 10 — 14 centipoise at 25°C 
at 60% N.V.C. in xylene solution, and a silicon-bonded hydroxyl content of about 2.5 weight percent based 
on a 100% N.V.C. Several different batches of this copolymer were used in the following examples. Resin 
so A-2: A resinous copolymeric siioxane which is the product obtained upon reacting Resin A-1 with a 
sufficient amount of hexamethyidisHazane to result in a resinous copolymeric siioxane having a silicon- 
bonded hydroxyl content of about 0.26% based upon 100% nonvolatile solids content Resin A-2 had a 
nonvolatile solids content of about 60% in xylene. 

Polydiorganosiloxane B-1 ("PDOS B-1"): A polydimethylsiloxane fluid endblocked with silicon-bonded 
55 hydroxyl radicals having a viscosity of about 12,000 — 15,000 centipoise at 25°C and an N.V.C. minimum of 
at least 99%. 

Polydiorganosiloxane B-2 ("PDOS B-2"): A polyorganosiioxane gum endblock d with silicon-bonded 
hydroxyl radicals having a viscosity of about 25,000,000 centipoise at 25°C and a Williams Plasticity Value in 
the range of 54 — 60 mils (4.2 g sample) at about 90% N.V.C, silicon-bonded hydroxyl content of less than 
so about 0.01 % based on a 100% nonvolatile solids content. PDOS B-2 was prepared by reaction of 100 parts 
of a polydimethylsiloxane cyclic trimer with 0.40 parts of a hydroxy- ndblocked polydimethylsiloxane fluid 
having a viscosity of 60 — 70 centtstokes at 25°C and 0.24 parts of a potassium silanolate catalyst. 

During the course of working with the adhesives described h rein and in the following examples, it 
was found that certain amino-functional drugs affected the SCOTCH-PAK 1022 Release Liner material. As a 
65 result it is believed that interactions between certain drugs and the liner material while the liner was in 
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contact with the adhesive caused changes in the adhesion and rel ase values which w re not attributable 
to the effect of the amino-functional drug on the silicone pressur -sensitive adhesive alone. When 
transdermal drug delivery devices of the present invention were constructed which contained strongly 
basic amino-functional drugs, the release liners were found to, after storage, either strongly adhere to the 

5 adhesive or else were found to easily peel away from the adhesive. 

To obtain a more quantitative measure of the resistance to amino-functional drugs exhibited by the 
silicone pressure-sensitive adhesives used in the device of the present invention, the viscoelastic 
properties of films of the silicone pressure-sensitive adhesives described herein were measured under 
dynamic conditions using a Rheometrics Dynamic Spectrometer Model No. 7700 which is a product of 

ro Rheometrics, Inc., Piscataway, New Jersey 08854. Samples of films (nominally 1.0 mm thick) of the silicone 
pressure-sensitive adhesive were run neat (i.e., as a control with no drug or amine compound added) and 
after the drug or amine to be tested was mixed into the adhesive and allowed to remain in contact with the 
adhesive composition before a film of the composition was drawn out as described in the following 
examples. It was found that diethanolamine was a strong amine and had a significant effect on some of the 

is silicone pressure-sensitive adhesives; it was employed in some of the following examples to simulate the 
effect of a very strongly amino-functional drug on the pressure-sensitive adhesive compositions being 
tested. The Dynamic Spectrometer was used to measure the following properties of the pressure-sensitive 
adhesive film being tested at the temperatures noted in the examples using a % strain of either 1 % or 10% 
while the frequency sweep of the upper platen of the test fixture was started at 1.00E - 01 radians/second 

20 ("rad/sec") and gradually brought up to 1.000E + 02 rad/sec (where e.g., "1.000E - 01" is the well known 
exponential notation for 1.000 * 10" 1 and is used in that manner in the following examples): the Elastic (or 
Storage) Modulus symbolized by G' and reported in dynes/square centimeter (d/cm 2 ); the Viscous (or Loss) 
Modulus symbolized by G" and reported in d/cm 2 ; the Dynamic Viscosity symbolized by Eta* and reported 
in poise; the value of G'VG' symbolized by TanDel which has no units; and the torque (in gram-centimet rs 

25 — "g-cm"> measured by a transducer attached to the lower fixed plate of the test fixture holding the sampl 
adhesive film being tested. The test fixture used in the Dynamic Spectrometer employed parallel plates 
where the adhesive sample to be tested was placed between a fixed lower plate and an oscillating disk 
upper plate which were separated by a nominal 1 .0 mm distance. The Dynamic Spectrometer was operated 
in accordance with directions from the manufacturer. 

30 The following is a brief explanation of the significance of the properties measured by the Dynamic 

Spectrometer. More detailed treatments of the operation and significance of the properties measured can 
be found in the literature and can be obtained from the manufacturer. The data in the examples is 
presented in tabular form; the data can also be graphically depicted by plotting the values reported for G', 
G" and Eta* on three decade log/log graph paper where the X-axis depicts the frequency rate in rad/sec and 

35 the Y-axis depicts d/cm 2 (for G' and G") and Poise (for Eta*). Differences between control and drug- or 
amine-containing silicone pressure sensitive compositions are readily apparent. The Dynamic 
Spectrometer shows small changes in modulus, elasticity, hardness and cross-link density of the adhesive 
being tested. The G # and G" values are indicative of the extent of cross-linking when one sample of an 
adhesive is compared with the same type of material which has been exposed to an amino-functi nal 

40 material. Thus, if an amino-functional material has acted to condense the free silanol radicals in the silicone 
pressure-sensitive adhesive composition, the cross-link density is expected to increase and the value of G' 
and G" tends to increase. Increases in condensation can cause the adhesive to dry out and lose its tack and 
ability to adhere to the skin. Similarly, the value of Eta* (the Dynamic Viscosity) increases as condensation 
occurs within the adhesive composition as a result of interaction with the amino-functional material. If no 

45 change or only a relatively small change in adhesive properties occurs as a result of exposure to the amino- 
functional material, then the value of TanDel should remain at about the same level over the period of 
testing. The value of TanDel is a measure of the stability of the silicone pressure-sensitive adhesive 
composition. The Dynamic Spectrometer gives a more accurate picture of the effect of the amino- 
functional drug or amine on the silicone pressure-sensitive adhesive since it measures the direct effect of 

so the drug or amine on the composition without any additional variables being introduced by, e.g., the type 
of release liner material used to measure adhesion and release values. 



Example 1 

In this example, a prcondensation step was employed to prepare a silicone pressure-sensitive adhesive 
useful in the present invention. 625 g xylene, 655 g of Resin A-1 (73.3% N.V.C.) and 320 g PDOS B-1 were 
placed in a 3-necked flask equipped with a thermometer, Dean-Stark trap fitted with a water-cooled 
condenser, a stirring paddle and a heating mantle. Then 8 g of ammonium carbonate (a condensation 
catalyst) was added to the contents f the flask. The heat was turn d on (0 minutes) and th contents of the 
flask had reached 50°C after 15 minutes. The t mperature has reached 70°C after 25 minutes and was 80°C 
after 40 minutes. After 65 minutes, the temperature was 90°C and the temperature had reched 105°C after 
90 minutes. After 105 minutes, 48 g hexa methyl disilazane was added and the rate of heating was increased. 
After 120 minutes, the temperature was 115°C. The heating was terminated after 210 minutes and the 
contents of the flask were cooled. A total of 14 ml of condensation by-product was collect d, a small portion 
of which appeared to be crystalline in nature and was thought to be ammonium carbonate. 

The resulting pressure-sensitive adhesive had an N.V.C. of 61% and a viscosity of 600 centipoise at 
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25°C using a Brookfield RVT Viscometer with a #4 spindle at 20 R.P.M. The compositi n had a ratio of 60 
parts of Resin A-1 to 40 parts PDOS B-1 based on 100% N.V.C. An air dried adhesive film of this 
c mp sition was tacky to the touch, had an adhesion valu of 888 g/cm and had a r I ase value of 35.15 
g/cm. To check the resistance of this composition to loss of tack in the presence of an ammo-functional 
5 compound, 0.02 g of a known amino-functional silicon-bonded hydroxyl condensation catalyst, N-{2- 
aminoethyl)-3-aminopropyltrimethoxysilane, was added to 1.0 g of the above composition (based on 100/> 
N.V.C.) and a film of the catalyzed composition was drawn out and allowed to air dry. The resulting film had 
retained its tackiness to a light touch after standing overnight at room temperature. 

to Example 2 

In this example, a silicone pressure-sensitive adhesive useful in the present invention was prepared in 
a steam-heated laboratory size (1 quart) Baker-Perkins Mixer Model No. 54089 {a product of Baker-Perkins, 
inc.. Saginaw, Ml) using toluene as a solvent. The resulting composition was evaluated for resistance to 
tack when placed in contact with a primary, a secondary and a tertiary amine. 

is 123 g PDOS B-1 and 241 .5 g Resin A-1 (73.3% N.V.C. in xylene solvent) were placed in the Mixer and full 
vacuum was applied. The steam was turned on and the mixture was heated until distillate was observed. 
Heating was continued until the mixture had reached about 150°C and was held at that temperature for one 
hour to remove the xylene present. The mixture was then cooled to 100°C with no vacuum and under an 
inert gas (nitrogen) sweep through the mixture. At about 100°C, 300 g toluene was added and the 

20 temperature was brought back up to about 90°C whereupon 4.5 g of ammonium carbonate was added to 
the mixture in the mixer. The mixture was maintained at about 90°C for 1 hour with a nitrogen sweep 
through the mixture. After 1 hour, 18 grams of hexamethyldisilazane was added to the mixture in the mixer 
and heating was continued for another hour at 90°C. After 1 hour, 12 g of distilled water was added to the 
contents of the mixture and allowed to mix for 15 minutes. Full steam was then applied to the heating coils 

25 and the mixture was allowed to heat to reflux temperature and the mixture was kept at reflux temperature 
until the evolution of condensation by-products became constant 

The resulting composition had a ratio of 59 parts of Resin A-1 to 41 parts PDOS B-1 based on 100% 
N.V.C. An air-dried adhesive film of this composition was tacky to the touch, had an adhesion value of 982 
g/cm, a release value of 30.6 g/cm and an N.V.C. of 61 %. 

30 To evaluate resistance to loss of tack due to exposure to amino-functional compounds, the following 
amounts of amine were each stirred into 32.8 g of the above adhesive composition to prepare 3 samples: 
1 g n-butyl amine (pKa of 10.77), 2 g N,N-(di-n-butyl)amine and 3 g N,N,N-(tri-n-butyl)amine. Air-dried 
adhesive films prepared from the samples containing n-butyl amine and N,N r N-(tri-n-butyl)amine wer 
each observed to be tacky to the touch after standing overnight at room temperature. The film prepared 

35 using the composition containing N,N-(di-n-butyl)amine was observed to be dry (i.e., had lost its tackiness) 
to a light touch after standing overnight at room temperature. 

Example 3 

In this example, 3A,the silicone pressure-sensitive adhesive, was prepared without a precondensation 
40 step using high molecular weight polydimethylsiloxane gum (PDOS B-2). In this example, 395.7 g Resin A-1 
73.3% N.V.C.), 210 g PDOS B-2 (about 90% N.V.C.) and 645 g xylene were mixed together in a flask of the 
type described in Example 1 . After the contents of the flask were mixed well, 27.5 g of hexamethyldisilazane 
was added, mixed for a short period of time and the contents of the flask were heated to reflux temperature 
using inert gas (nitrogen) sparging. The contents of the flask were held at reflux temperature for 1 .5 hours 
45 while condensation by-products were removed through the Dean-Stark trap. After 1.5 hours, the contents 
of the flask was cooled to room temperature. The resulting chemically-treated composition had a viscosity 
of 2,400 centipoise, an N.V.C. of 37%, a ratio of 60.5 parts of Resin A-1 to 39.5 parts of PDOS B-2 based on 
100% N.V.C. and, assuming the silicon-bonded hydroxyl content of Resin A-1 was about 2.5% and that of 
PDOS B-2 was very low, the ratio of silicon-bonded hydroxyl radicals to trimethylsiloxy units from the hexa- 
so methyldisilazane was 1 :0.8. To check the resistance of this composition to loss of tack upon contact with an 
amine, 1 g of N,N-(di-n-butyl)amine was added to a sufficient amount of the above composition to provide 
10 g of 100% N.V.C. adhesive to 1 g of N,N-(di-n-butyl)amine. A film of the composition containing the 
amine was drawn out, left at room temperature overnight and was observed to be tacky to the touch the 
next day. 

55 . In this example, 3B, a silcone adhesive composition like Example 3A, but having a ratio of Resin A-1 to 
PDOS B-2 of 58:42 based on 100% N.V.C. and an N.V.C. of 55% (Composition 3B), was tested for loss of tack 
to the touch by adding various levels of amines. Thus, a control sample film of Composition 3B was drawn 
out without the additi n of any amine, allowed to air dry and stand ov might at room temperature. The 
next day, the film was observed to be tacky to the touch. Nine individual samples were then prepared by 

so adding the following amounts of amines to 18 g (10 g at 100% N.V.C.) of Composition 3B: 0.1 g, 0.5 g and 
1.0 g, respectively, of N-(n-butyl)amine, 0.2 g, 1 g and 2 g of N,N-(di-n-butyl) amine and 0.3 g, 1.5 g and 3.0 g 
of N,N,N-(tri-n-butyl)amine. As in the control sample, films of each sample were drawn out, allowed to air 
dry and stand vernight at room temperature. The mposrtions with 1 g and 2 g of N,N-(di-n-butyl)amine 
were obs rved to have lost some tackiness to the touch relative to the control sample with no amine. The 

65 rest remained substantially unchanged in tack to the touch relative to the control. 
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Example 4 

In this example, a silcone pressure-sensitive adhesive was prepared using (CFsCHjCHgfCHa^Si^NH as 
a chemical treating agent. In this example, 315 g of a high molecular weight silicon-based hydroxy! 
endblocked polydimethylsiloxane gum having a Williams plasticity in the range of 55 — 65 mils {4.2 g 

5 sample), 566 g Resin a-1 (68% N.V.C.) and 659 g xylene were added to a flask as in Example 1, stirred well 
and 21 g isopropanol and 21 g distilled water was added to the stirring contents of the flask at room 
temperature <23°C). 42 g {CF 3 CH 2 CH 2 (CH 3 ) 2 Si) 2 NH was added to the stirring contents of the flask and the 
contents were heated to reflux temperature. After 60 minutes, condensation by-product evolution was 
observed (temperature 85°C). After 220 minutes, the temperature of the contents was 128°C and 20 ml of 

io condensation by-product had been removed. To obtain a compatible composition, the contents of the flask 
were held at reflux temperature (128°— 134°C) for another 650 minutes and at that time, the temperature 
was 134°C and the contents were cooled. The composition had a viscosity of 4,000 centipoise at 25°C 
(Brookfield Model LVF viscometer, speed = 6 r.p.rn., spindle #4) and had an N.V.C. of 43.5%. 

To evaluate the effect of an amine on the tack of this composition, 1% of N,N-(di-n-butyl)amine was 

is added to the composition based upon 100% N.V.C, and two sample films were drawn out, one from the 
composition not containing the amine as a control. 

Both films were allowed to air dry overnight at room temperature and were both observed to be equal 
in tack to the touch after standing overnight at room temperature. Touch tack of each film was evaluated 
after 3 days at room temperature and each sample appeared to have the same degree of tack of the touch. 

20 

Example 5 

In this example, a chemically treated copolymeric silicone resin was used to prepare a silicone 
pressure-sensitive adhesive composition by blending it at room temperature with a high molecular weight 
silicon-bonded hydroxyl terminated polydimethylsiloxane gum. Thus, 349.16 g Resin A-2, 172 g PDOS B-2 

25 and 143 g xylene were blended together at room temperature until homogeneous. Then a total of 900 g of 
FREON® PCA (trichlorotrifluoroethane) solvent (a product of E.I. duPont de Nemours & Co., Wilmington, 
DL) was mixed into the blend. The resulting blend had a viscosity of 10,000 centipoise (Brookfield Model 
RVT # speed = 7, spindle « 20) at 32% N.V.C. 

To evaluated the effect of amines on the blend, 5% of N,N-(di-n-buty1)amine was added to a sample of 

30 the blend on a 100% N.V.C. basis. After addition of the amine, the viscosity of the sample was 7760 
centipoise and rached 8700 centipoise after 3 hours. After 24 hours, the sample containing amine had a 
viscosity of 10,600 centipoise and, after 6 days, the viscosity was 11,500 centipoise and crystals were 
observed in the sample. 

Pressure-sensitive adhesive films were prepared from a sample of the blend itself (control sample) and 
35 the blend containing amine (at 21 % N.V.C.) by air drying a film of each composition on the appropriate 
substrate overnight at room temperature. The control sample had an adhesion value of 769 g/cm and a 
release value of 20.4 g/cm (some transfer of adhesive was noted). The film from the sample containing 
amine had an adhesion value of 661 g/cm and a release value of 40 g/cm — some transfer of adhesive was 
noted and the sample appeared to be elastomeric and not releasing completely. The properties of the 
40 adhesive did not appear to be affected to any great extent by the addition of the amine. In view of the 
transfer observed, use of a peroxide catalyst to cure the adhesive composition appears to be desirable. 

Example 6 

In this example, several different types of silicone pressure-sensitive adhesive were evaluated for 
45 resistance to loss of tack to a light touch by a finger on a rating scale were 4 = very good tack, 3 = good 
tack, 2 = fair tack, 1 = poor tack and 0 = dry (no tack). 

Example 6A was a room temperature blended silicone pressure-sensitive adhesive containing 53 parts 
of Resin A-1 (based on 100% N.V.C), 47 parts of PDOS B-2 (based on 100% N.V.C), 47 parts of xylene, 6 
parts of isopropanol and 0.5 parts of a curing catalyst. The curing catalyst ("Catalyst 1") was the reaction 
so product of 1 15 parts of tetramethylguandine and 144 parts of 2-ethylhexanoic acid in 1036 parts of xylene. 
Example 6B was a room temperature blended silicone pressure-sensitive adhesive containing 53 parts 
of Resin A-1 (based on 100% N.V.C), 47 parts PDOS B-2 (based on 100% N.V.C), 11 parts Resin A-2 (based 
on 100% N.V.C), 4 parts isopropanol, 56 parts anhydrous xylene and 0.5 parts Catalyst 1. 

Example 6C was made in a manner similar to that described for example 1 , but no endblocking ag nt 
55 was employed and a different solvent was employed. Example 6C was prepared and a different solvent was 
employed. Example 6C was prepared by the following method: 60 parts of Resin A-1 (based on 100% 
N.V.C.) and 40 parts of PDOS B-1 are heated to 90°— 100°C with nitrogen purging 1.2 g ammonium 
carbonate is added and the mixtur is allowed t condense for n hour at 90° — 100°C A second addition of 
1.2 g ammonium carbonate is made and the mixture is stripp d of volatiies under vacuum until a 
go temperature of 175°C is r ached. Stripping is continued at 175°C for about 13 h urs until the Williams 
Plasticity Value of a 2 g sample of th product is at least 140 mils. The product was then cool d and 200 
parts of the resulting product is mix d with 200 parts of FREON PCA. A composition obtained by this 
method had a viscosity of 9,600 centipoise (Brookfield RVT, spindle = 3, speed = 5 r.p.rn.) at 54.1% N.V.C 
This is an example of a low tack adhesive which tends to be rather "dry" (low in tack). 
6S Example 6D was a commercially obtained sample of silicone pressure-sensitive adhesive sold under 
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20 



the name "GE 518" by the General Electric Company, Waterford, N.Y., which was beli ved to contain a 
resin copolymer containing trimethylsiloxy and Si0 4/2 units al ng a polydimethyisiloxane which also 
contained about 2—3 mole percent of diphenylsiloxy units having a viscosity of 86,400 centipoise 
(Brookfleld RVT, spindle #7, speed = 20) at an N.V.C of 53.8% in toluene solvent. 

Example 6E was a commercially obtained sample of silicone pressure-sensitive adhesive composition 
sold under the name "GE 529" by the General Electric Company which was believed to contain a resin 
copolymer containing trimethylsiloxy units and Si0 4/2 units along with a polydimethyisiloxane having an 
N.V.C. of about 55% in toluene solvent. This composition was a low tack adhesive which was a rather "dry" 
adhesive. 

Example 6F was a commercially obtained sample of silicone pressure-sensitive adhesive composition 
sold under the name "GE 595" by the General Electric Company which was believed to contain a resin 
copolymer containing trimethylsiloxy units and SiO^ units along with a polydimethyisiloxane having an 
N.V.C. of about 55% in xylene solvent. 

The manner in which Examples 6D— 6F were manufactured was not ascertainable nor was such 
information readily available from the manufacturer. 

Films of these compositions along with a composition having the formula used in Example 3B were 
drawn out and air-dried overnight at room temperature and were evaluated for adhesion, release and initial 
tack to the touch (control samples). Then 5% N,N-(di-n-butyl)amine was added to each composition based 
upon 100% N.V.C. of each composition, a film was drawn out and air-dried overnight and tack to the touch 
was evaluated relative to the control sample. The results are reported below: 









Control 




5% Amine 


25 


Example 


Adhesion 
(g/3.5cm) 


Release 
(g/cm) 


Tack* 


Tack* 




6A 


553 


145 


3+ 


3 + 


30 


6B 


520 


164 


3 


2- 




6C 


636 


14 


1 


0 


35 


6D 


670 


345 


4 


4 




6E 


1127 


14 


0+ 


0 




6F 


698 


100 


3 


3 


40 


3B 


450 


60 


3 


3 



45 



50 



55 



60 



65 



fair, 1 - poor, 0 - dry (no tack) . 

The tack of Example 6A did not appear to be affected by the addition of amine while Examination 6B 
did lose tack. Examples 6C and 6E which were both "dry" adhesives initially both lost their tack to the touch 
and became dry. Examples 6D and 6F were high tack adhesives and retained their tack as did the chemically 
treated Example 3A. 

Example 7 

In this example, several chemically treated silicone pressure-sensitive adhesive compositions w re 
prepared for use in a study along with some of the compositions of Example 6 involving contact with 3 
amino-functional drugs. „„ 

Example 7 A had the following formulation: 53 parts Resin A-1 (based on 100% N.V.C), 47 parts PDOS 
B-2 (based on 100% N.V.C), 150 parts xylene, 5.5 parts hexamethyldisilazane, 2.8 parts water and 1.3 parte 
isopropanol. The procedure used involved charging all of the above ingredients except the hexamethyl- 
disilazane into a kettle with a stirring paddle and reflux condenser and stirring until the contents are 
homogeneous. The hexamethyldisilazane is added to the stirring contents and the contents are heated to 
reflux temp rature for 3 hours while cond nsation by-products, alcohol and water are r moved 
azeotropicaliy. After three hours, some of the xyl n solvent is stripped out until the N.V.C of the mrxtur is 
about 55%. . 

Example 7A was found to have a viscosity of 37,300 centipoise (Brookfield RVT, spindle = 7 f speed = 

20). 

Example 7B was prepared by taking a silicone pressure-sensitive adhesive composition prepared by 
the m thod used in Example 7A and stripping out the xylene solvent by placing the composition in a larger 
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2i gallon mixer of the type used in Example 2, applying full vacuum (with nitrogen gas sw p) and 
gradually heating the stirring contents to 150°C over a period of 100 minut s while the xylene was being 
removed. The resulting stripped product had an N.V.C. content of 99.2%. The stripped product was cooled 
and a sufficient amount of FREON® PCA solvent was slowly blended in to result in a composition having a 

s viscosity of 5260 centipoise (Brookfield RVT, spindle = #3, speed = 10 r.p.m.) at about 28% N.V.C. 

Example 7C was prepared in a manner similar to that used for Example 7A as follows: 58 parts of Resin 
A-1 (based on 100% N.V.C), 42 parts of PDOS B-1 and a total of 66 parts of xylene (including the xylene 
present in Resin A-1), 1.8 parts water and 6 parts isopropanol were charged to the mixer using nitrogen 
sparging and mixed well at room temperature. The mixture was heated to 80°C, 1.2 parts ammonium 

70 carbonate was added and the contents were held at 80°C for an additional hour. The contents were cooled 
to about 60°C and 1.8 parts water and 6 parts isopropanol (to replace that which was lost during the 
previous step) along with 6 parts hexamethyldisilazane were added and the contents were heated to reflux 
temperature (about 130°C) and held at reflux temperature for 3 hours. After 3 hours, the xylene solvent was 
stripped from the contents of the kettle using a nitrogen sweep and vacuum to remove as much xylene as 

15 possible and cooled. A sufficient amount of FREON® PCA solvent was added after the stripping process to 
reduce the N.V.C. of the contents to 41%. The resulting composition had a viscosity of 200 centipoise 
(Brookfield RVT, Spindle #4, r.p.m.). 

Example 7D was prepared in a large 2i gallon mixer of the type used in Example 2 by adding 2457 g 
Resin A-1 (73.3% N.V.C. in xylene), 1200 g PDOS B-1, and 2344 g xylene to the mixer and stirring well at 

20 room temperature. The contents were heated to 90°C with nitrogen gas sparging, 36 g of ammonium 
carbonate was added to the contents and the contents of the mixer were held at 90°C for one hour. After 
one hour, a second addition of 36 g of ammonium carbonate was made and the contents were held at 90°C 
for an additional hour. The contents were then cooled to about 60°C and 54 g water, 1 80 g isopropanol and 
180 g hexamethyldisilzane were added to the contents of the mixer. The contents of the mixer were heated 

25 to reflux and held for 3 hours. The contents of the mixer were then stripped of volatile materials under 
vacuum using a slow nitrogen sweep allowing the temprature to rise to 150°C until the N.V.C. of the 
contents was greater than 98%. The contents were cooled and a sufficient amount of FREON® PCA was 
added to the contents with mixing to reduce the N.V.C. of the contents to 45%, The resulting composition 
had a viscosity of 1,700 centipoise (Brookfield RVT, spindle #4. speed = 20 r.p.m.) at 44.1% N.V.C. 

30 

Example 8 

Samples of the compositions of Examples 6A, 6C, 6D, 7A, 7B, 7C and 7D were evaluated for the eff ct of 
amino-functional drugs on tack, adhesion, release and viscosity by adding each of the following drugs 
(based on 100% N.V.C. of the composition) to each composition: 5% of phenylpropanolamine (pKa = 9.2), 

35 2i% of theophylline (pKa = 8.8) and 2i% of propranolol (pKa = 9.4). The compositions of Examples 6A, 6C 
and 6D were used for comparative purposes and the other examples describe compositions falling within 
the scope of this invention. A control sample (no amino-functional drug added) was included for each drug 
being evaluated. Films of each composition were drawn out, allowed to air dry and then laminated with a 
release liner of SCOTCH-PAK® 1022 Release Uner. The laminated films and samples of each composition 

40 for viscosity measurements were stored at room temperature. Testing was done initially, and after 3 days, 7 
days, 1 month, 2 months, 3 months and 4 months. The results are reported in Table I (tack values), Table II 
(viscosity values), Table 111 (adhesion values) and Table IV (release values). The viscosity was measured at 
room temperature using a Brookfield Model RVT Viscometer wherein spindle #7 at speed 20 r.p.m. was 
used for viscosities in excess of about 20,000 centipoise and spindle #3, 4 or 5 were used at speed = 20 

45 r.p.m. for the other sample depending on the viscosity of the material being tested. Of the compositions 
tested, the amino-functional drugs had the greatest effect on Example 6C and caused the film to rapidly 
lose its tack and, in the case of two of the drugs, a significant increase in viscosity. 

Example 7D was similar to Example 6C in composition and two of the drugs caused a pronounced loss 
of tack value. This result is unexplained since batches using the same formulation had been found to be 

so resistant to the loss of tack when evaluated as an adhesive layer on transdermal drug delivery devices for 
amino-functional drugs. 

Example 7C employed 2 parts less of Resin A-1 than did Example 7D. It appeared to be more resistant 
to the loss of tack than Example 7D and greatly more resistant to loss of tack than Example 6C. 
Theophylline and propranolol appeared to have the greatest effect on the release values of Examples 7C 

55 and ^ y||ine and proprano | 0 i nad the greatest effects on the tack of Example 6A while only an initial 
change in tack was noted for Example 6D upon exposure to theophylline. Exposure to the drugs phenyl- 
propanolamine and theophylline caused th viscosity of Example 6A to increase while the oth r drug 
caus d a loss in viscosity. The viscosity of Example 6D remain d r latively stable in the presence of the 

6D drugs tested. Th ophylline had the greatest effect on the r lease values of Examples 6A and 6D. The other 
drugs affected the r I as valu s of those samples som what. Adhesion values remained relatively 
constant upon xposure to the drugs. 

Finally, Example 7A r masined tacky upon exposure to the drugs with propran lol having the gr at st 
initial effect n tack. The viscosity of each sample remained fairly constant. Phendylpropanolamine had the 

65 greatest effect on adhesion and release. Theophylline had the greatest effect on release values. 
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Except for Example 7D, Examples 7 A, 7B and 7C retained a r asonably good amount of their tack value 
after exposure to amino-functi nal drugs, unlike Example 6C which was a "dry", low tack adhesive. 
Exampl 6A was affected more by the drugs than was Example 6D, but both retained a reasonable amount 
of tack. 

5 During the course of this evaluation, it was noted that some of the drug tended to come to the surface 

of the film being tested where it could have affected the property being tested (e.g., tack). This may account 
for some of the variability in values reported. Another variable could be the unexpected effect of the drugs 
on the release liner. When drug interacted with the release liner, the adhesion values were lower than 
would normally be expected. Some of the drugs (which are solid compounds) were not entirely compatible 

10 with the compositions at the relatively high levels used, and some of them may not have been exposed to 
all of the drug (drug was noticed at the top of some of the solution viscosity samples during storage). The 
films also contained some particles of drug and that may have affected measurement of the film properties. 
Chemical effects visible as significant viscosity increases or substantial loss of tack value are more 
indicative of changes due to the drug itself than variation in release which can be due to drug interactions 

75 with the release liner (unless the adhesive itself was observed to have degraded). 

Example 9 

To evaluate the results obtained with the composition of Example 7D, another batch of that type of 
composition was prepared as follows: Example 9A was made by combining three smaller batches of 

20 silicone pressure-sensitive adhesive compositions which were prepared as follows where the average ratio 
of PDOS B-1 to Resin A-1 was 41:59 instead of the 40:60 ratio used in Example 7D. More PDOS B-1 was 
used because the Resin A-1 batches used produced higher plasticity values when they were condensed in a 
test run with PDOS B-1 than that obtained in Example 7D. This ratio was used to obtain an adhesive 
composition which is more consistent with the properties obtained with Example 7D. A total of 67 parts of 

25 xylene per 100 parts of total Resin A-1 and PDOS B-1 was used to obtain a product having a nonvolatile 
solids content of about 60%. The procedure followed was one wherein the PDOS B-1, Resin A-1 (at about 
67% nonvolatile content in xylene) and remaining xylene (to obtain 60% nonvolatile content) are mixed 
together for 30 minutes and that mixture is heated to 90 — 100°C whereupon a flow of anhydrous ammonia 
(10 — 20 cc/minute/pound of nonvolatile content) is started through the stirring mixture. The mixture is held 

30 at 90 — 100°C for two hours. The 6 parts of hexamethyldisilazane, 6 parts of isopropanol and 1.8 parts of 
water (each based on 100 parts of total PDOS B-1 and Resin A-1 ) are added to the mixture (cooled to permit 
the addition) and then the mixture is heated to reflux (about 140°C) and is held at reflux for 3 hours. After 3 
hours, the mixture is stripped to about 70% nonvolatile solids content. Three different batches of 
compositions prepared by this procedure were blended together in a Baker-Perkins-type mixer and were 

35 stripped to greater than 98% nonvolatile content using full steam pressure and vacuum at 27 inches 
Mercury for two and one-half hours (top temperature was about 150°C). The stripped composition was 
cooled and redissolved in FREON (trademark of the Du Pont Company, Willmington, Delaware) PCA. The 
nonvolatile content of the resulting composition (Example 9A) was found to be 35.0%. 

To example 9A was added 1% of aminophylline (Example 9B), 1% propranolol (Example 9C), 1% 

40 phenylpropanolamine (Example 9D), and 1% diethanofamine (Example 9E). The diethanolamine was 
included as an example of a strong amino-functional compound. The samples were stored at 51°C in sealed 
jars and the adhesion values, release values, tack values and viscosity obtained after one day ("t0") and 
after six weeks ("t6") of aging at that temperature are tabulated below: 



Example 


Adhesion* 


Release* 


Tack* 


Viscosity* 




(g/cm) 


(g/cm) 


(g/cm2) 


(centipoise) 


9A 


558/557 


5/3 


232/190 


400/400 


9B 


164/174 


269/157 


158/40 


500/650 


9C 


326/327 


8/28 


175/140 


700/gel 


9D 


374/354 


7/6 


375/186 


600/750 


9E 


59/13 


68/1 


0/0 


400/350 



55 * The first figure is tO value and the second is t6 

The Dynamic Spectrometer testing results obtained after six weeks aging at 51°C are tabulated in Table 
V. The aged samples were tested in the Dynamic Sp ctrometer in air at 30°C and a strain f 1 %. Based on 
the above tabulation, the control Exampl 9A appeared to be quite stabl in all properties measured. After 

so addition of the drug or amine, differences fr m the control were apparent even after 1 day at 51°C. The 
adhesion values for Examples 9B — 9D changed relative to the control Example 9A at tO and remained 
relatively constant six weeks later. Example 9C remained relatively constant in tack value although the 
composition almost doubled in viscosity and gelled after exposure to propranolol for 6 weeks at 51 °C. 
Example 7D gelled after exposure to theophylline as shown in Table II, but that composition actually 

€5 decreased in viscosity with time when exposed to propranolol. The data in Table V shows that Examples 9A 
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and 9C were a.most identical in the measured values of G', G". Eta* T.nD^I ndl M J^jj 
adhesion and release values most likely reflect changes wh.ch are not due to the ™£t^ e a ™° ° n 
adhesi™ composition itself. The dynamic viscosity (Eta*) for Example 9C is -^^SSS^ ° 
control even though the measured solution viscosity values *^J^^^S!S^SSrJ^ 
□elled after six weeks of aging. The same is true when the data obtained for Example au in im«»» 
SmpareS I wS that found for Example 9A. Since the Dynamic Spectrometer data measures the propert.es 
o?? P so«ee film of the adhesive itself without a need for the use ^i^S^^£S!S^ 
which could be affected by the presence of drug between the liner and the surface of the adhesive < ™e 
D^nam^Spertro^ter data shows that Example 9A is quite resistant to the effect of propranolol and 

Phe T*e*™Ss e oi Examples 9B and 9E changed substantially relative to control Example 9A with 

loss of tack in the shortest period of time. This is supported by the 
SnJin Se 8 wherein the value of G' for Example 9B has '«>~«-^™"£ £ amp . 9A 
of magnitude and that for Example 9E by almost two orders of magnitude rela ive to^ G J^r Mipl aj. 
Similar effects on the DynamicViscosity of those examples relative to the ~^™ a ^ D ^ T ™ 8 9 ^ 
Thus Example 9B still retains some tack after aging, but not to the extent exhibited by ^£P™J""™ 
while SE$Z 9E shows that the adhesive composition tested here is not ^^T^^olf Sf and Si 
strongly amino-functional diethanolamine. The solution ^^J^^S^^^^^r %^ 
appears to have changed moderately for the former and very little for the latter, tack va'ues ar quae 
different from Example 9A. The Dynamic Spectrometer appears to provide a more valid ,nd,cat, ° n ^™" 
iS^SSSZZ*** ^heXe compositions are affected by "ri"*"™^^ P ' 8Ced 
contact with the adhesives than adhesion values, release values or solution viscosity data. 
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Example 
Drug/Amine 



TABLE V 
9A 

CTRL* 



9B 
AMINO* 



9C 
PROPR* 



9D 
PPA* 



9E 

DEA* 



Property Frequ. 
50 (rad/sec) 



G T 

35 (d/cm 2 ) 



0.1 
1.0 

10 
100 



1.1E5 
8.6E5 
4.9E6 
1.5E7 



7.3E6 
1.9E7 
2.9E7 
3.6E7 



1.2E5 
9.6E5 
5.4E6 
1.6E7 



1.9E5 
1. 4E6 
7.0E6 
1. 8E7 



3 . 6E7 
3.9E7 
4.1E7 
4.3E7 



ao G » 
(d/ctn ) 



45 



50 



55 



60 



Eta* 
(poise) 



TanDel 



Torque 
(g-cm) 



0.1 
1.0 
10 
100 

0.1 
1.0 
10 
100 

0.1 
1.0 
10 
100 

0.1 
1.0 

10 
100 



2.8E5 
1.5E6 
4.9E6 
8.4E6 

3.0E6 
1.7E6 
7.0E5 
1.7E5 

2.5 
1.8 
1.0 
0.56 

9.2 
53 
216 
410 



6.2E6 


2.9E5 


4.4E5 


4. 


0E6 


7.7E6 


1.7E6 


2.2E6 


2. 


4E6 


6.0E6 


5.3E6 


6. 1E6 


1. 


7E6 


5.4E6 


8.7E6 


8.8E6 


3. 


1E6 


9.6E7 


3.1E6 


4. 8E6 


3. 


4E8 


2.1E7 


1.9E6 


2. 6E6 


3. 


9E7 


3.0E6 


7.5E5 


9.2E5 


4. 


1E6 


3.7E5 


1.8E5 


2.0E5 


4. 


3E5 


0.85 


2.4 


2.3 


0. 


12 


0.40 


1.7 


1.6 


0. 


063 


0.20 


0.98 


0.87 


0. 


041 


0.15 


0.54 


0.48 


0. 


072 



293 


10 


15 


629 


58 


78 


889 


234 


288 


666 


421 


457 



1050 
1179 
1170 
727 



CTRL= Control; AMINO- Aminophylline; PROPR- Propranolol; 
PPA= Phenylpropanolamine; DEA= Diethanolamine 
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Example 10 

In this example, a silicone pressure-sensitive adhesive composition was prepared in the manner 
described for Exampl 9A with the exceptions that (A) the formulation us d contained 40.5 parts PDOS B-1 , 
59.5 parts Resin A-1 (on a nonvolatil solids content basis), a total of 65 parts of xylene (to obtain 60% 

5 nonvolatile solids content), 8.6 parts hexamethyldisilazane and 1.75 parts water, (B) the mixture was held 
for 1 hour at 90 — 100°C after the hexamethyldisilazane and water were added before heating to reflux was 
commenced and (C) the composition was evaluated as a 70% solution in xylene rather than using the 
solvent stripping process of Example 9A (hereinafter "Example 10A"). The ratio of endblocking silyl 
radicals to silicon-bonded hydroxyl radicals was estimated to be about 1.5:1.0 which is higher than in 

io Example 9A. To test the resistance of Example 10A to diethanolamine, 2% by weight of diethanolamine 
(based on the nonvolatile solids content) was added to a sample of Example 10A (hereinafter "Example 
10B"). Samples of Example 10A and of Example 10B were placed in a forced air oven at 150°C in an 
aluminum weighing dish for a period of 16 hours to simulate accelerated aging of each sample. Dynamic 
Spectrometer data for each sample was obtained on each film from the weighing dish and the results are 

is reported in Table VI. 

To determine if the resistance of Example 10A to diethanolamine could be improved by further 
removing silicon-bonded hydroxyl content, 409.7 g of Example 10A was charged to a three-necked flask 
equipped with a stirrer, thermometer, heating mantle, and a water-cooled overhead condenser. 124.93 g 
xylene was charged to the flask and the contents of the flask were heated to 140°C at which time a small 

20 amount of water was collected through the condenser. The contents' of the flask were cooled to less than 
50°C and 16.0 g h exam ethyl disiizane was added to the flask. The temperature was 68°C and at that point, 3 
drops of trifluoroacetic acid was added to the contents. The contents of the flask was held at between 66° 
and 72°C for 5 hours to permit the hexamethyldisilazane to react with any residual silicon-bonded hydroxyl 
radicals present in the composition. After 5 hours, 3.7 g isopropanol and 17.8 g distilled water were added 

25 to the contents of the flask and the contents were heated to reflux temperature. After 169.3 g of volatile 
material was collected through the overhead condenser, the contents of the flask were cooled to room 
temperature. This product is hereinafter referred to as Example 10C. Example 10A was found to have a 
silicon-bonded hydroxyl content of 0.72% and that of Example 10C was found to be 0.23% indicating that 
the silicon-bonded hydroxyl content was reduced by this procedure. The resistance of Example 10C to 

30 diethanolamine was evaluated in the same manner as done with Examples 10A and 10B where the sample 
containing 2% diethanolamine was designated "Example 10D". Dynamic Spectrometer data for each of 
Examples 10C and 10D after 16 hours aging at 150°C were obtained and are reported in Table VI. The 
Dynamic Spectrometer data was obtained at a sample temperature of 30°C at a 1% strain setting. 

Table VI shows that the additional endblocking procedure performed on Example 10A to produce 

35 Example IOC did not substantially change the properties of the resulting composition. Example 10C was 
found to be a drier adhesive to the touch (i.e., not as tacky) than was Example 10A. The magnitude of the 
difference in properties reported in Table VI between Examples 10A and 10B is larger than that observed 
between Examples 10C and 10D which indicates that Example 10C was more resistant to the effect of 
aminofunctionai diethanolamine than was Example 1 0A. A film of Example 10B was found to be dry to the 

40 touch while a film of Example 10D was still found to be tacky to the touch. Thus, Example 10C was more 
resistant to amino-functtonal compounds than was Example 10A. 
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TABLE VI 



10 



15 



20 



25 



35 



40 



45 



50 



55 



60 



Property 



(d/cnT) 



Eta* 
(poise) 



TanDel 



Torque 
(g-cm) 



Example 


10A 


10B 


10C 


10D 


TJ* ram i 

(rad/sec) 










0.1 
1.0 

1 0 

100 


1.6E5 

1.4E6 

■7 ore 

2.0E7 


9.3E6 
2.1E7 

3.5E7 


1.3E5 
1.3E6 

O • w£*v> 

2.1E7 


1.1E6 
6.3E6 

2.8E7 


0.1 
1.0 

10 
100 


4.6E5 
2.5E6 

O • D£iO 

9.0E6 


6.7E6 
6.9E6 

D • ULD 

4.9E6 


4.2E5 
2.4E6 

9.5E6 


1.9E6 
5.7E6 
7 

7.1E6 


0.1 
1.0 

10 
100 


4.9E6 
2.8E6 
1.0E6 
2.2E5 


1.1E8 
2.1E7 
3.0E6 
3.6E5 


4.4E6 
2.8E6 
1.1E6 
2.3E5 


2.2E7 
8.5E6 
1.9E6 
2.8E5 


0.1 
1.0 

10 
100 


2.9 
1.8 
0.86 
0.44 


0.72 
0.34 
0.17 
0.14 


3.2 
1.9 
0.90 
0.45 


1.8 
0.90 
0.44 
0.26 


0.1 
1.0 
10 
100 


14.8 
86.5 

325 
472 


350 
663 
874 
624 


13.5 
84.5 

335 

487 


67.3 
260 
573 
553 
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Examples 11 — 12 

In this example, a condensation catalyst (trifluoroacetic acid) was included in the proo«M of making , b 
silicone pressure-sensitive adhesive composition for use in the devices and method of the Present 
invention along with what was calculated to be approximately a 2:1 ratio of endblocking agent to silicon- 
bonded hydroxyl content present in the composition before endblocking. .^,» a *« r hoaHnn 

A kettle reactor equipped with a nitrogen sparge tube, ammonia gas sparge tube, a grtatqr, heating 
coils, thermometer and reflux/overhead condenser was purged with nitrogen and charged wth 29 pounds 
(13.15 kilograms) of PDOS B-1 while a low flow of nitrogen gas was passed through the kettle. Bi.s ids 
2i 08 kg) If Resin A-1 (67.45% nonvolatile content) was then charged to ^eaaoMollowed by 27 lbs 
12 25 kg) of xylene. The agitator was started and the contents were stirred for one-half hour and then 
heated to S^l. A flowof anhydrous ammonia gas was started through the contents at 55C 
and the contents of the reactor was maintained at 90-100'C for two hours with ammonia flowmg_ trough 
the contents. Aftertwo hours, the ammonia flow was stopped, the ^«or contents were JJC^ 
9 lbs (4 08 kg) of hexamethyldisilazane was added to the agitating contents of the reactor followed by a 
soSiin of 24 5 g of trifluoroacetic acid in 1 lb (0.45 kg) of xylene. The agitatmg contents were heW fo 1 
hour with a starting temperature of 68X and, at the end of 1 hour, the temperature £ *° C - ™« 
intents of the rearforwere heated to 140-C and held at reflux for one hour wh.le wat 
the contents The contents were held at reflux temperature until the evolution of water had essentiaHy 
%£TS"*Z po?m solvent was stripped from the contents of the reactor j™f*eovB^ 
condenser until a total of 27 lbs (12.25 kg) of solvent was collected. The contents wer to =£C J nd 96 
lbs (43.54 kg) of silicone pressure-sensitive adhesive composition were removed from the reactor. This 
rnmnosition ("Examole 11A") had a nonvolatile content of about sQA. 

In Sole lITsiiicon pressure-sensitive adhesive composition useful in the devices of the present 
inv ntio^ras preMred using what was calculated to b about a 2:1 molar ratio of endblocking agent to 
*S^5^£Z£& "dice, content of PDOS B-1 and Resin A-1. but without the 

catalyst. Example 12A was prepared using the following procedure: 244.2 g l™^ 1 • ' flowof 
onri rxn * n wlone are Dlaced in a flask, m xed well and the contents are heated to 100 U a now ot 
ZS^lX^TJ^Zfi the stirring contents ,<*> cc/minute/2.2 ^ nonvolatile c : ntenti and 
the contents of the flask is held 2 hours at about 100°C. The nitrogen flow is turned off, the contents are 
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cooled t 80 — 90°C and 82.9 g hexamethyldisilazane ar added to the stirring c ntents followed by 18 g of 
water. Th stirring contents a r h ated to 90 — 100°C and held at that t mp raturefor3h urs. Th contents 
are then heated to reflux temperature (about 140°C) and are held at reflux for an additional 3 hours. The 
contents are then stripped to 70% nonvolatile content using a nitrogen sparge and an overhead condenser 
to collect solvent being stripped. A composition prepared in this manner was designated as Example 12A. 

Samples of Examples 1 1 A and 12A were each evaluated for resistance to diethanolamine as described 
in Example 10 above. Thus, Examples 11B and 12B were made by adding 2% diethanolamine to the "A" 
samples and aged for 16 hours at 150°C as described in Example 10 above. Dynamic Spectrometer data 
was obtained on each sample after heat aging and the results are reported in Table VII. The testing was 
done using 1% strain in air at a 30°C sample temperature. 

As can be seen in Table VII, the Dynamic Spectrometer evaluation of control Example 1 1 A and amine- 
containing Example 11 B indicates that the values for G', G", and Eta* are almost identical. Thus, Example 
1 1 A is extremely resistant to the effects of the amine which appeared to have the greatest effect observed 
on the physical properties of the silicone pressure-sensitive adhesives tested. It is expected that this 
composition will also be analogously resistant to the effects of amino-functional drugs. 

Example 12A appeared to have G', G", Eta*, TanDel and Torque values which on an average, were 
lower than those observed for Example 9A. Referring to the Dynamic Spectrometer values found for 
Example 10B with 2% diethanolamine, Example 12B with 2% diethanolamine appeared to be affected by 
the diethanolamine to about the same extent or slightly more than was observed by comparing Example 
10A with 1 0B. It appears that use of the trifluoroacetic acid catalyst improves the ability of the endblocking 
agent to react with silicon-bonded hydroxyl radicals and thereby its resistance to the effect of amines. 
Based on the torque values observed for Examples 11A and 12A, the former with the catalyst was a more 
viscous, more highly cross-linked adhesive. It was also noted that a film of Example 1 1 A was less tacky to 
the touch than was a film of Example 12A. 

TABLE VII 





Example 


11A 


11B 


12A 


12B 


Property 


Frequ. 












(rad/sec) 












0.1 


2.4E6 


3.4E6 


1. 1E5 


7.6E6 


G ' 


1.0 


1.2E7 


1.4E7 


9.0E5 


1.9E7 


(d/cm2) 


10 


2.5E7 


2.7E7 


5.6E6 


2.7E7 




100 


3.4E7 


3.5E7 


1.7E7 


3.3E7 




0.1 


3.9E6 


4.7E6 


3.2E5 


5.9E6 


G" 


1.0 


8.4E6 


8.5E6 


1.7E6 


6.6E6 


(d/cm2) 


10 


7.4E6 


7.0E6 


5.6E6 


5.3E6 




100 


6.0E6 


5.9E6 


8.9E6 


5.2E6 




0.1 


4.5E7 


5.8E7 


3.4E6 


9.6E7 


Eta* 


1.0 


1.5E7 


1.7E7 


1.9E6 


2.0E7 


(poise) 


10 


2.6E6 


2.8E6 


7.9E5 


2.7E6 




100 


3.5E5 


3.5E5 


1.9E5 


3.3E5 




0.1 


1.6 


1.4 


2.8 


0.77 


TanDel 


1.0 


0.67 


0.58 


1.9 


0.35 




10 


0.29 


0.26 


1.0 


0.20 




100 


0.18 


0.17 


0.53 


0.16 




0.1 


139 


178 


10.3 


293 


Torque 


1.0 


459 


515 


59.2 


609 


(g-cm) 


10 


794 


830 


245 


810 




100 


621 


634 


428 


602 



30 



35 



40 



45 



50 



55 



60 



Example 13 

In this example, samples of the compositions of Examples 7A, 7B and 7D which were stored in sealed 
jars at ro m temperature at the start of the aging series described in Example 8 were evaluated using the 
65 Dynamic Spectrometer. Each of the control {no drug added) samples had been stored at room temperature 
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for at least one year before the Dynamic Spectrometer data reported for this f^l™^^^ 
Examples 7A and 7B, the sample containing diethanolamine was made by adding 2 A P'*™" 0 ™™" 
fSd on the nonvolatile solids content of the sample) to the aged control sample and put "™^™ n ™ 
weiahinq dish in a circulating air oven for 16 hours at 150°C before Dynamic Spectrometer data was 
obtlSon !the Seat-aged film for this sample and that of the control. Films of the othersamples were cast 

and the solvent was allowed to evaporate at room temperature before testing. 

The remaining samples tested had been in contact with the drug for approximately 1 0 months at room 
temperature. No aged control sample for Example 7D was available for te sting The d . r "9^'"' n S 
samples were run in air at 25'C sample temperature while the control samp ^TtaSXte 
containing samples were run in air at 30X. A 1% strain setting was used for all samples tested. The results 

Fro^WeWn^ian be seen that phenylpropanolamine .had the least effect or 'Example There 
were somewhat larger effects observed for propranolol and theophyll.ne. Drfferences in G . G and Eta 
were noted for these drugs, but the changes were not large (i.e., less thar }^^^^^SSSSi 
is Example 7A forms an "aggressive" adhesive film <i.e is sigmficantly higher '""^"^ 

compositions tested in these examples). It was noted that even though the G', G and Eta values for the 
he* aged film of Example 7A with diethanolamine was more than about an average 1.5 orders of 
magnitude higher than the heat^aged film prepared from the room temperature-aged 
7A, the sample containing diethanolamine was still tacky to the touch after exposure to what has b , n 
2 o shown to be an amine which has a great effect on the tack value and V»^pn^^^dh^ 
compositions. Example 7A is a more aggressive adhesive (prepared w.th PDOS B-2) and is closer in tack 
value and properties to comparative Example 6D than to compositions such as ^ ar nple 7D. 

Example 7B had a much less aggressive adhesive character, yet the film from the sample of ^ample 
7B containing diethanolamine was still found to be tacky to the touch even though the value ofG and Eta 
25 relative to the control sample had changed and the torque value also show ed a * ™* e - 

Propranolol appeared to have slightly less of an effect on Example 7B than did P^P^ r °^ n °l a ^^ £ 
on the Dynamic Spectrometer data of Table VIII. The phenylpropanolamme-containing ^mpte appMradto 
have Dynamic Spectrometer property values which were generally less than that of the control and slightly 
less than those reported for the sample containing propanolol. The sample trend was observed for the tack 
30 values for these samples reported in Table I. _ , iri - th nhom/ i 

No control sample was available for Example 7D. The results for Example 7D with Phenyl- 
propanolamine may be compared with those obtained for Example 9A with the understandin that the 
procedures used to prepare each sample were not identical. Relative to control Example 9A Example 7D 
after being aged at room temperature in the presence of phenylpropanolam.ne had higher values ; ol but 
generally lower values of G». Eta* and TanDel. The torque value of Example 7D was generally higher than 
Example 9A. If it is reasonable to assume that Example 9A is representative of ^hat would be ' ob«rv«l far 
the control sample for Example 7D, the phenylpropanolamine appears to have an effect on Example 7D, but 

" 0t A wieJStte 4 month results shown in Tables I and II also shows that the properties > Mn«e I for the 
control sample of Example 7D were higher than those for the samples with phenylpropanolamine. 
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Exampl 14 

In this example, the resistance to diethanolamine of two commercially ^; |B "^''^ 
sensitive adhesive compositions was measured using the Dynamic Spectrometer. A 
type of composition as was identified as Example 6A (here.nafter "Example HA I was rmxed wrth 2 /. 
diethanolamine (based on the nonvolatile content of the composition) to produce ?»^' e J* B ""J 
Example 14D was prepared in the same manner by adding that amount of d'ethanolamme to a sample of 
Example 14C Example 14E was prepared by adding 5% by weight of theophylline (based on the 
nSSi.r S olids cTtent of the composition) to a sample of Example 14C. Small samples o * ^ple. 14A 
and 14B were placed in aluminum weighing dishes and stored in a circulating a.r oven for ^ hours at 
150-C. Examples 14C, 14D and 14E were placed in weighing dishes and stored m a circula ™9 a.r oven for 
16 hours at 150-C. The physical properties of each of the films taken from the weighing^ *shes were 
measured using the Dynamic Spectrometer. All film samples were measured I in a.r at 30£ The stra n 
setting for Example 14A was 1%; the remaining samples required a stra.n setting of 10%. The results are 

rePO ?efem^o e Ta X b.e IX. the Dynamic Spectrometer values for G\ G" and Eta- for Example ,14B l with 
diethanolamine have increased dramatically by one or two orders of n»0"^ rel *£ » XL™ 
Example 14A indicating that diethanolamine had a significant effect on this about 
Exposure to theophylline (Example 14E) resulting in an increase in G , G and Eta values ™J°out 
one-half order of magnitude which indicates that Example 14C was resistant to th e effe^ of * at am.no- 
functional drug. The tack value and viscosity data for Example 6D ^ h * e °P h ^ 
Tables I and II appear to confirm this. It was not known by what method this ^ m ™ r t °' a "V 
material was made^Diethanolamine (Example 14D) appeared to have a ^9"^ effect on the value of G 
G" and Eta* relative to the control Example 14C. The torque value of Example 14D also md.cated a 
significant degree of change relative to control Example 14C. 

TABLE IX 



30 



Example 
Drug/Amine 



Property 



Frequ. 
(rad/sec) 



14A 
CTRL* 



14B 
DEA* 



14C 
CTRL* 



14D 
DEA* 



14E 
THEO* 



35 



40 



45 



50 



55 



60 



G *2 
(d/cni ) 



G "2 
(d/cnT) 



Eta* 
(poise) 



TanDel 



Torque 
(g-cm) 



0.1 
1.0 

10 
100 

0.1 
1.0 

10 
100 

0.1 
1.0 
10 
100 

0.1 
1.0 
10 
100 

0.1 
1.0 

10 
100 



1.4E4 


3.2E6 


4.4E4 


3.8E5 


1.3E5 


8.9E4 


7.2E6 


1.4E5 


8.7E5 


3. 1E5 


3.8E5 


1.2E7 


3.0E5 


1 .5E6 


7.1E5 


1.2E6 


1.8E7 


5.4E5 


2.3E6 


1.7E6 


3.1E4 


2.0E6 


4.6E4 


3.0E5 


9.3E4 


1.3E5 


3.2E6 


B.8E4 


5.7E5 


2.1E5 


4.4E5 


4.0E6 


1.5E5 


8.6E5 


6.1E5 


1.4E6 


4.8E6 


3.8E5 


1.4E6 


1.9E6 


3.4E5 


3 . 7E7 


6 . 4E5 


4.9E6 


1.6E6 


1.6E5 


7.9E6 


1.7E5 


1.0E6 


3.8E5 


5.9E4 


1.3E6 


3.3E4 


1.7E5 


9.4E4 


1.8E4 


1.9E5 


6.6E3 


2.7E4 


2-5E4 


2.2 


• 0.65 


1.0 


0.77 


0.69 


1.5 


0.45 


0.62 


0.66 


0.69 


1.2 


0.32 


0.51 


0.58 


0 .86 


1.1 


0.26 


0.70 


0.60 


1.1 


10 


114 


20 
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Claims 

1. A transd rmal drug delivery device f r the controlled transdermal delivery of a drug comprising a 
container having a controll d drug delivery means associat d therewith, said container being adapted to 

5 hold said drug delivery means in close proximity to the skin of a wearer, said device having a 
biocompatible silicone pressure-sensitive adhesive layer thereon for maintaining contact between said 
container and the skin of a wearer, characterised in that the device comprises the combination of an amino- 
functional drug to be delivered from said drug delivery means and a biocompatible silicone pressure- 
sensitive adhesive layer which has been deposited from a silicone pressure-sensitive adhesiv 

io composition containing silicon-bonded hydroxy! radicals which comprises a combination of (A) a resinous 
copolymer consisting essentially of triorganosiloxy units and tetrafunctional siloxy units in a ratio of about 
0.6 to 0.9 triorganosiloxy units for each tetrafunctional siloxy unit present in the copolymer and (B) a 
polydiorganosiloxane, which composition has been chemically treated to reduce the silicon-bonded 
hydroxy! content of the composition to a sufficient degree to thereby render said adhesive layer more 

15 resistant to the loss of tack and instant adherence to the skin caused by said amino-functional drug. 

2. A method when used for the preparation of a device as claimed in Claim 1, wherein prior to said 
chemical treatment, the silicone components of said adhesive composition are composed of 

(A) from 40 to 70 inclusive parts by weight of at least one benzene soluble resin copolymer containing 
silicon-bonded hydroxy! radicals and consisting essentially of triorganosiloxy units of the formula R 3 Si0 1/2 

20 and tetrafunctional siloxy units of the formula Si0 4/2 in a mole ratio of 0.6 to 0.9 R 3 Si0 1/2 units for each 
Si0 4/2 unit present, and 

(B) from 30 to 60 parts by weight of at least one polydiorganosiloxane consisting essentially of ARSiO 
units terminated with endblocking TRASi0 1/2 units, each said polydiorganosiloxane having a viscosity of 
from 100 centipoise to 30,000,000 centipoise at 25°C where each T is R— or X—, said chemical treatment is 

25 accomplished by a method which comprises condensing at least said (A), optionally in the presence of (B), 
with 

(C) a sufficient amount of at least one organositicon endblocking agent capable of generating an 
endblocking triorganosilyl unit selected from the group consisting of ZR 2 Si — units, CH 3 Z' — units, RZ" — 
units, and Z"'R 2 Si — units to provide a 1:0.8 to 1:3 mole ratio of total silicon-bonded hydroxyl radicals 

30 present in said (A) and, when present, any silicon-bonded hydroxyl and X radicals present in said (B) to 
total endblocking triorganosilyl units provided by all endblocking agent present, said agent being selected 
from the group consisting of ZR 2 SiY, (ZR 2 Si) q D, CH 3 Z'Y, (CH 3 Z') 2 0, RZ"Y' and (RZ") 2 0 and Z'"R 2 SiY' at 
least until a substantial amount of the endblocking triorganosilyl units have reacted with the silicon-bonded 
hydroxyl radicals of said (A), and when present, with the silicon-bonded hydroxyl radicals and X radicals of 

35 said (B), 

wherein each R is a monovalent organic radical selected from the group consisting of hydrocarbon radi als 
of from 1 to 6 inclusive carbon atoms, each X radical is selected from the group consisting of HO — , H — and 
R'O — radicals, each R' is an alkyl radical of from 1 to 4 inclusive carbon atoms, each Y radical is a 
monovalent hydrolyzable organic radical of HO — , each Y' is HO — or a monovalent hydrolyzable organic 
40 radical free of nitrogen, each A radical is selected from the group consisting of R — and halohydrocarbon 
radicals of from 1 to 6 inclusive carbon atoms, each Z radical is A— or QR" — , each R" is a divalent alkylene 
radical of from 1 to 6 inclusive carbon atoms, each Q is an organofunctional monovalent radical selected 
from the group consisting of RCOE'— , RE'OO-, NC— , R'E' — , HO—, G 2 N — , HO(R"0)„— and 
G 2 NCH 2 CH 2 NG — , where E' is —O—, — NG — or — S— , n has a value of from 1 to 6, 

45 

Z' is GC 



so GC 



Z'" is selected from the group consisting of HSR" — , HSCH 2 CH 2 NGR" — and HOCH 2 CH 2 SR"— radicals, 
each G is R' — or H — , D is a divalent or trtvalent radical capable of being hydrolyzed to release said 
55 endblocking silyl units, q has a value of 2 when D is a divalent radical and q has a value of 3 when D is a 
trivalent radical, any (B) not having been present when the chemical treatment was made being combined 
with the endblocked material to complet formation f the silicone portion of said pressure-sensitive 
adhesive composition. 

3. The method of claim 2, wherein said silicone pressure-sensitive adhesive composition is mad by a 
60 method comprising the steps of 
I) mixing said (A), (B), (C), 

(D) optionally, an additional catalytic amount of a mild silanol condensation catalyst in the event that 
none is provided by said (C) and 

(E) when necessary, an effective amount of an organic solvent which is inert with respect to {A), (B), (C) 
65 and (D) to reduce the viscosity of a mixture f (A), <B), (C), and (D), and 



- CfL 



- CH, 



Z ' 



15 



Si«, 



HSGC - 



HGC - 




Si=, 
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II) condensing the mixture of (A), <B), <C) and (D) at least until a substantial amount of the endblocking 
triorganosilyl units have react d with the silicon-bonded hydroxyl radicals and X radicals of said (A) and 
(B). 

" 4 The method as claimed in claim 3, wherein a catalytic amount of said (D) is present. 
5. The method as claimed in claim 2, wherein said <C) is selected from the group consisting of 
ZR 2 SiNH 2 , (ZR 2 Si) 2 NH and mixtures thereof and Q is an organofunctional monovalent radical selected from 
the group consisting of RCOE' — , RE'OC — , NC-, GE', H0(R"0)„-, where E' is-O- — Nr+-or-S-, and 
said silicone pressure-sensitive adhesive composition is made by a method comprising the steps or 

I) mixing 

(A), (B), <C), (E), (D) and 

(F) from 0.1 to 10 moles of water per mole of = NH provided by said <U, 

II) condensing (A), (B) and <C) at a temperature of from 80°C to 160°C and at the same time at least 
periodically removing any condensation by-products from the mixture at least until a substantial amount of 
the endblocking triorganosilyl untts have reacted with the silicon-bonded hydroxyl radicals and X radicals 

° f 8 HO mMng, from 0.001 to 10 parts by weight per 100 parts by weight of (A) and (B) of at leas 1 : one 
ammonia scavenger compound selected from the group consisting of HOC^H^+i, HOC^H^U^ri^yiu^n, 
C.H^JOC^OC^H^, C^H^CWOCnH^, tWOlOCH^, with the product of Step (I K 

IV) maintaining the mixture of Step III at reflux temperature for a period of time sufficient to improve 
the removal of residual ammonia present in the mixture of Step III by a stripping step, and 

V) stripping substantially any remaining condensation by-products, (F) and <G) from the mixture or 

wherein m has a value of from 2 to 4, n has a value of from 1 to 6, v is 0 or 1 , w has a value of from 1 to 3. 



Patentanspruche 



1. Transdermal Arzneimittelabgabevorrichtung zur geregelten transdermals Abgabe eines 
Arzneimittels, enthaltend einen Behalter mit einem hiermit verbundenen, die Arzneiabgabe regelnden 
Mittel, wobei dieser Behalter geeignet ist, das Arzneiabgabemittel in nSchster Nahe der Haut des Tragers zu 
halten, wobei diese Vorrichtung hierauf eine biokompatible Siliconhaftkleberschicht aufweist, urn zwiscnen 
diesem Behalter und der Haut des Tragers Kontakt zu halten, dadurch gekennzeichnet, dafc die Vorrichtung 
eine Kombination einer von diesem Arzneiabgabemittel abgegebenen aminofunktionellen Arznei und iner 
biokompatiblen Siliconhaftkleberschicht ist, die von einer Siliconhaftkleberzusammensetzung 
abgeschieden wurde, welche an Silizium gebundene Hydroxy I gruppen enthalt, die erne Kombination 



enthalt aus _ . , . . . 

(A) einem harzigen Copolymer, im wesentlichen bestehend aus Triorganosiloxyeinheiten und tetra- 
funktionellen Siloxyeinheiten in einem Verhaltnis von etwa 0,6 bis 0,9 Triorganosiloxyeinheiten fur jede im 
Copolymer vorhandene tetrafunktionelle Siloxyeinheit und 

(B) einem Polydiorganosiloxan, wobei dieser Mischung chemisch behandelt worden ist, urn a n 
Gehatt an an Silizium gebundenem Hydroxyl der Mischung auf einen ausreichenden Grad zu reduzieren, 
urn hierdurch diese Kleberschicht resistenter gegen durch das aminofunktionelle Arzneimittel verursachten 
Verlust an Klebrigkeit und an Anfangshaftung an der Haut zu machen. 

2. Verfahren zur Herstellung der Vorrichtung nach Anspruch 1, dadurch gekennzeichnet, dais aie 
Siliconkomponenten der Kieberzusammensetzung vor dieser chemischen Behandiung bestehen aus 

(A) 40 bis einschlie&lich 70 Gew.-% wenigstens eines benzolldslichen Harzcopolymers mit an Silizium 
gebundenen Hydroxylgmppen, die im wesentlichen aus Triorganosiloxyeinheiten der Formel ^S\Ou2 und 
tetrafunktionellen Siloxyeinheiten der Formel Si0 4/2 bestehen und in einem Molverhaltms von 0,6 bis 0,9 
R 3 Si0 1/2 -Einheiten fur jede SiCWEinheit vorliegen, und 

(B) 30 bis 60 Gewichtsteilen wenigstens eines Polydiorganosiloxans, im wesentlichen bestehend aus 
ARSiO-Einheiten, welche mit endblockierten TRASi0 1/2 -Einheiten enden, wobei jedes Polydiorganosiloxan 
bei 25°C eine Viskositat von 100 cps bis 30.000.000 cps aufweist, wobei T R oder X— ist, die chemische 
Behandiung nach einem Verfahren durchgefuhrt wird, welches die Kondensation von wenigstens (A), 
gegebenenfalls in Gegenwart von (B), enthalt, mit . xMt . . oc 

(C) einer ausreichenden Menge wenigstens eines Organosilicon endblockierenden Mrttels, w Iches 
befahigt ist, eine endblockierende Triorganosilyleinheit zu erzeugen, welche ausgewahit ist aus der GruPP» 
bestehend aus ZR 2 Si-Einheiten, CH 3 Z'-Einheiten, RZ"-Einheiten und Z ''R 2 Si-Einherten, urn em molares 
Verhaltnis der gesamten an Silizium gebundenen Hydroxylgmppen in (A) und, wenn vorhanden, alien in 
(B) vorhandenen, an Silizium gebundenen Hydroxyl- und X-Gruppen zu gesamt ">™? ] \^™*^™" 
endblockierend n Mitteln zur Verfugung gest Iton Triorganos.lyleinhe.ten^^^^^ 

wobei das Mittel ausgewahit ist aus der Gruppe bestehend aus ZR 2 SiY, {ZR 2 Si) q D CH 3 Z YJCH3Z [hO, HZ Y 
und <RZ") 2 0 und Z"'R 2 SiY' wenigstens, bis ine wesentliche Menge v n endblockierten Tnorganosilyl- 
einheiten mit den an Silizium gebundenen Hydroxylgmppen von (A) und, wenn vorhanden, mit den an 
Silizium gebundenen Hydroxylgmppen und X-Gruppen von (B) «*9iert haben, hMt *h*>nd aus 

wobei jedes R ine monovalente organische Gruppe, ausgewahit aus der Gruppe bestehend aus 
Kohlenwasserstoffgrupp n mit 1 bis einschlieBlich 6 Kohlenstoffatomen ist, }ede X-Gruppe ausgewahit ist 
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aus der Gruppe bestehend aus HO—, H — und R'O-Gruppen, jed s R' ine Alkylgruppe mit 1 bis 
einschlieBlich 4 Kohlenstoffatomen ist, jede Y-Gruppe ein einwertige, hydrolysierbare, organische 
Grupp Oder HO — ist, jedes Y' HO— oder eine einwertige, stickstoffreie, hydrolisi rbare, organische 
Gruppe ist, jede A-Gruppe ausgewahlt ist aus der Gruppe bestehend aus R- und Halogenkohl nwasser- 
stoffgruppen mit 1 bis einschlieBlich 6 Kohlenstoffatomen, jede Z-Gruppe A- oder QR"- ist, jedes R M ein 
zweiwertiger Alkylenrest mit 1 bis einschlieBlich 6 Kohlenstoffatomen ist, jedes Q ein organofunktioneller 
einwertiger Rest ist, ausgewahlt aus der Gruppe bestehend aus RCOE' — , RE'OC — , NC — , R'E' — , HO — , 
G 2 N — , HO(R"0) n — und G 2 NCH 2 CH 2 NG— , wobei E' —0—, — NG— oder — S— ist, n einen Wert von 1 bis 6 
aufweist, 



Z'ist GC - CH~ Z"ist HSGC - 



GC - CR£ HGC - CH 2 




Si=, 



Z'" ist ausgewahlt aus der Gruppe bestehend aus HSR"—, HSCH 2 CH 2 NGR"— und HOCH 2 CH 2 SR"-Resten, 
jedes G R — oder H — ist, D ein zweiwertiger oder dreiwertiger Rest ist, welcher hydrolisierbar zur Freigabe 
der endblockierenden Silyleinherten ist, q einen Wert von 2 aufweist, wenn D ein zweiwertiger Rest ist, und 
q einen Wert von 3 aufweist, wenn D ein dreiwertiger Rest ist, wobei jegliches (B), welches nicht vorhanden 
gewesen ist, als die chemische Behandlung durchgefuhrt wurde, mit dem endblockierten Material 
kombiniert wird, urn das Siliconteil der Haftkleberzusammensetzung vollstandig zu Widen. 

3. Verfahren nach Anspruch 2; dadurch gekennzeichnet, daft die Siliconhaftkleberzusammensetzung 
nach einem Verfahren hergestellt ist durch die Schritte 

I) Mischen von (A), (B), (C), gegebenenfalls 

(D) einer zusatziichen katalytischen Menge eines leichten Silanolkondensationskatalysators im Falle, 
daB keiner durch (C) bereitgestellt wird, und 

(E) sofern notwendig, eine wirksame Menge eines organischen Ldsemrtteis, welches gegenuber (A), 
(B), (C) und (D) inert ist, zur Verringerung der Viskositat der Mischung von (A), (B), (C) und (D), und 

II) Kondensieren der Mischung von (A), (B), (C) und (D), wenigstens bis eine betrachtliche Menge der 
endblockierten Triorganosilyleinheiten mit den an Siiizium gebundenen Hydroxylresten und den X-Resten 
von (A) und (B) reagiert hat. 

4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, daB eine katalytische Menge von (D) zugegen 

ist. 

5. Verfahren nach Anspruch 2, dadurch gekennzeichnet, daB (C) ausgewahlt ist aus der Grupp 
bestehend aus ZR 2 SiNH 2f (ZR 2 Si) 2 NH und deren Mischungen und Q ein organofunktioneller einwertiger 
Rest ist, ausgewahlt aus der Gruppe bestehend aus RCOE' — , RE'OC—, NC— , GE\ HO(R"0) n — , wobei E' 
— O — , — NH — oder — S — ist und die Siliconhaftkleberschicht hergestellt ist durch ein Verfahren mit d n 
Schritten 

I) Mischen 

(A), (B), (C), (E), (D) und 

(F) von 0,1 bis 10 Molen Wasser pro Mol von (C) bere'rtgestelrten =NH, 
I!) Kondensieren von (A), (B) und (C) bei einer Temperatur von 80°C bis 160°C und gleichzeitiger, 
wenigstens periodischer Entfernung von samtlichen Kondensationsnebenprodukten, wenigstens solange, 
bis ein betrachtlicher Anteil der endblockierenden Triorganosilyleinheiten mit den an Siiizium gebundenen 
Hydroxylresten und X-Resten von (A) und (B) reagiert hat, 

III) Mischen von 0,001 bis 10 Gewichtsteilen pro 100 Gewichtsteilen (A) und (B) mit wenigstens einer 
Ammoniak aufnehmender Verbindung, ausgewahlt aus der Gruppe bestehend aus H0C m H 2m *v 
HOC.H^OC.H^ytOvH, C^H^tOQ.H^OCwH 2w+i# C w H 2w+ -|C{0)OC n H 2n+1 , H 2 C(0)0C n H 2n+1 , mit dem 
Produkt gemaB Schritt (II), 

IV) Halten der Mischung von Schritt ill bet RuckfluBtemperaturfur eine ausreichende Zeitdauer, um die 
Entfernung des in der Mischung von Schritt III vorhandenen restlichen Ammoniaks mrttets eines Abstrerf- 
schrittes zu verbessern, und 

V) wesentliches Abstreifen alter verbleibenden Kondensationsnebenprodukte, (F) und (G) aus der 
Mischung des Schrittes IV, 

wobei m einen Wert von 2 bis 4 besitzt, n einen Wert von 1 bis 6 besitzt, v 0 oder 1 ist, w einen Wert von 1 
bis 3 hat. 

Revendications 



60 1. Un dispositif d'administration transdermique de m'dicament destine a I'administration 
transdermique menagee d'un medicament, comprenant un recipient comportant un moyen de liberation 
menagee de medicament qui lui est associe, ledit recipient etant prevu pour maintenir ledrt moyen de 
liberation de medicament tout centre la peau d'un porteur, ledit dispositif comportant, deposee sur lui, une 
couche d'adhesif d silicone biocompatible sensible a la pression d est i nee a maintenir un contact entre 

65 ledit recipient et la peau d'un porteur, caracterise en ce que le dispositif comprend la combinaison d'un 
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medicament a fonctionnalite amino, devant etre delivre par ledit moyen d lib ration de medicament et 
d'une couche d'adhesif de silicon biocompatible sensible a la pression qui a ete deposee a parti rd une 
composition d'adhesif de silicone sensible a la pression contenant des radicaux hydroxyle lies au silicium 
qui comprend une combinaison de (A) un copolymers resineux constitue essentiellement de motifs 
triorganosiloxy et de motifs siloxy tetrafonctionnels en un rapport d'environ 0,6 a 0,9 motifs triorganosiloxy 
pour chaque motif siloxy tetrafonctionnel present dans le copolymere, et (B) un polydiorganosiloxane, 
laquelle composition a ete traitee chimiquement pour reduire sa teneur en radicaux hydroxyle lies au 
silicium a un degre suffisant pour rendre ainsi ladite couche d'adhesif plus resistante a la diminution 
d'adhesivite et d'adherence instantanee a la peau qui est provoquee par ledit medicament a fonctionnalite 



amino. „ , . 

2. Un procede lorsqu'if est employe pour la preparation d'un dispositif tel que revendique dans la 
revendication 1, dans lequel, avant ledit traitement chimique, les silicones constituantes de ladite 
composition d'adhesif sont composees de % , . , . , ^ |A 

(A) 40 a 70 parties en poids, inclusivement, d'au morns un copolymere resineux soluble dans le 
benzene contenant des radicaux hydroxyle lies au silicium et constitue essentiehement de motifs 
triorganosiloxy de la formule R 3 Si0 1/2 et de motifs siloxy tetrafonctionnels de la formule Si0 4/2 en un 
rapport molaire de 0,6 a 0,9 motifs RsSiO^ pour chaque motif Si0 4/2 present, et 

(B) 30 a 60 parties en poids d'au moins un polydiorganosiloxane constitue essentiel lament de motifs 
ARSiO et termine par des motifs TRASi0 1/2 de blocage terminal, chaque polydiorganosiloxane ayant une 
viscosite de 100 centi poises a 30 000 000 centipoises a 25°C, oli chaque T est R— ou X—, ledit traitement 
chimique est accompli par un procede qui consiste a condenser au moins ledit (A), facultativement en 
presence de (B), avec . 

(C) au moins un agent organosilicie de blocage terminal, capable d'engendret un motif triorganosiiyle 
de blocage terminal qui est choisi dans le groupe forme par les motifs ZRzSi — , les motifs CH 3 Z'— , les 
motifs RZ '— et les motifs Z"'R 2 Si— , en une quantite suffisante pour offrir un rapport molaire de 1 :0,8 a 1 :3 
des radicaux hydroxyle lies au silicium totaux presents dans ledit (A) et, s'il en est present, de tous les 
radicaux X et hydroxyle lies au silicium presents dans ledit <B), aux motifs triorganosilyles de blockage 
terminal totaux fournis par la totalite de I'agent de blocage terminal qui est present, ledit agent etant choisi 
dans le groupe forme par ZR 2 SiY, (ZR 2 Si) q D, CH 3 Z'Y, (CH 3 Z') 2 0, RZ"Y' et <RZ") 2 0 et Z"'R 2 SiY', au moms 
jusqu'a ce qu'une quantite substantielle des motifs triorganosilyles de blocage terminal aient reagi avec les 
radicaux hydroxyle lies au silicium dudit (A) et, s'il en est present, avec les radicaux X et les radicaux 
hydroxyle lies' au silicium dudit (B), 

ou chaque R est un radical organique monovalent choisi dans le groupe forme par les radicaux nydro- 
carbones de 1 a 6 atomes de carbone inclusivement, chaque radical X est choisi dans ie groupe forme par 
les radicaux HO—, H — et R'O— , chaque R' est un radical alkyle de 1 a 4 atomes de carbone inclusivem nt, 
chaque radical Y est un radical organique monovalent hydrolysable ou HO—, chaque Y' est HO— ou un 
radical organique monovalent hydrolysable non azote, chaque radical A est choisi dans le groupe forme 
par r_ et les radicaux halogenohydrocarbones de 1 a 6 atomes de carbone inclusivement, chaque radical 
Z est A— ou QR" — , chaque R" est un radical alkylene divalent de 1 a 6 atomes de carbone inclusivement, 
chaque Q est un radical monovalent a fonctionnalite organique choisi dans le groupe forme par RCOE— , 
RE'OC— , NC— , R'E'— , HO—, G 2 N — , HO(R"0) — et G 2 NCH 2 CH 2 IMG— , ou E' est — O-, —IMG— ou — S— , la 
valeur de n est de 1 a 6, 



Z'est GC - CH^ Z"est SGC - CH 2 , 





Si=, 



Z'" est choisi dans le groupe forme par les radicaux HSR"—, HSCH 2 CH 2 NGR" et HOCH 2 CH 2 SR — 
chaque G est R— ou H — , D est un radical divalent ou trivalent susceptible d'etre hydrolyse pour liberer 
lesdits motifs silyles de blocage terminal, la valeur de q est 2 lorsque D est un radical divalent et la val ur de 
q est 3 lorsque D est un radical trivalent, tout (B) qui n'etait pas present lorsque le traitement chimiqu a ete 
effectue etant combine avec la substance a extremites bloquees pour achever la formation de la portion 
silicone de ladite composition d'adhesif sensible a la pression. _ . K , Q x la 

3. Le procede de la revendication 2, dans lequel ladite composition d'adhesif de silicone sensible a la 
pression est preparee par un procede comprenant les etapes suivantes: 

I) melanger lesdits <A) f (B), (C), ^„^ onen tinn Hp 

(D) facultativement, une quantite catalytiqu supplementair d'un catalyseur doux de condensation de 
silanols au cas ou ledit (C) n'en fournit pas, et _ % . 

(E) si necessaire, une quantite efficace d'un solvant organique qui est merte vis-a-vis de (A), <B), (C) et 
(D), pour r'duire la viscosit' d'un melange d (A), (B), (C) et (D), et .u^^.u^ 

H) condenser I melange de (A), (B), (C) t <D), au moins jusqu'a ce qu'une quantite sub^antielle des 
motifs tri rganosilyles de blocage terminal aient reagi avec les radicaux hydroxyle lies au silicium et les 
radicaux X desdits (A) et (B). 
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4. Le precede detel que rev ndique dans la revendication 3, dans lequel une quantite catalytique dudit 
(D) st presente. 

5. Le procede de tel que revendique dans la rev ndication 2, dans lequel ledit (C) est choisi dans le 
groupe forme par ZR 2 SiNH 2 , (ZR 2 Si) 2 NH et leurs melanges, et Q est un radical m novalent a fonctionnalite 
organique choisi dans le groupe forme par RCOE'— , RE'OC— , NC— , GE' et HO(R"0) n — , ou E' est — O— , 
— NH — ou — S — , et ladrte composition d'adhesif de silicone sensible a la pression est preparee par un 
procede comprenant les etapes suivantes: 

I) m&anger (A), (B), (C), (E), (D) et 

(F) 0,1 a 10 moles d'eau par mole de =NH fournie par ledit (C), 

II) condenser (A), (B) et (C) a une temperature de 80°C h 160°C et enlever en meme temps, au moins 
periodiquement, tous les produits de condensation du melange, au moins jusqu'a ce qu'une quantite 
substantielle des motifs triorganosilyles de blocage terminal aient reagi avec les radicaux hydroxyle lies au 
silicium et les radicaux X desdits (A) et (B), 

III) melanger, au produit de I'Etape II, 0,001 a 10 parties en poids, pour cent parties en poids de (A) et 
(B), d'au moins un compose fixateur d'amrnoniac choisi dans le groupe forme par HOCmHam+v 
HOC.H^OC.H^MOl.H, C^H^^OCHJyOC^^v CwH^^tOJOCnH^.,, et HaCIOOCnH^^, 

IV) maintenir le melange de I'Etape III a la temperature de reflux pendant une periode de temps 
sufftsante pour ameliorer r elimination de I'ammoniac residue! present dans ie melange de I'Etape III par 
une etape d'enlevement, et 

V) chasser sensiblement tous les sous-produits de condensation residuels, (F) et (G) du melange de 
I'Etape IV, 

ou la valeur de m est de 2 a 4, la valeur de n est de 1 a 6, v est 0 ou 1, et la valeur de w est de 1 d 3. 
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